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Preface 


Proposals  tc  change  the  military  retirement  system  have  led  to 
some  interesting  aebates.  Unfortunately , a good  Dortion  of  tnese 
debates  has  been  in  the  form  of  impassioned  cleas  and  myopic  analyses, 
neither  of  which  are  likely  to  produce  beneficial  changes.  A funda- 
mental problem  is  that  retirement  policies  are  inextricably  tied  to 
other  aspects  of  the  personnel  system.  A retirement  change  which 
alters  retention  patterns  (as  most  would  do)  will  affect  turnover  and 
possibly  promotions,  with  significant  cost  implications.  Thus,  it  is 
inappropriate  tc  consider  only  retirement  costs  when  analyzing  retire- 
ment proposals. 

The  analysis  presented  in  this  report  represents  a preliminary 
attempt  in  applying  the  system  dynamics  methodology  to  a part  of  the 
Air  Force  officer  personnel  system.  Since  system  dynamics  offers  a 
powerful  technique  for  investigating  complex  systems,  we  hope  that  our 
efforts  will  inspire  a follow-on  analysis  incorporating  the  enlisted 
force.  Such  an  analysis  might  allow  more  far  reaching  conclusions  to 
be  drawn  about  alternative  retirement  programs. 

A number  of  people  provided  us  with  invaluable  assistance  in  help- 
ing us  complete  this  thesis.  We  would  like  to  thank  Captain  Jon  Knight, 
our  advisor,  for  his  perceptive  guidance  and  instructive  critiques. 

Mr.  Robert  Emmerichs,  of  the  Armed  Services  Committee  staff  of  the 
House  of  Representatives,  also  provided  us  with  many  helpful  comments. 
Additionally,  this  thesis  incorporates  many  ideas  originally  developed 
in  a paper  authored,  in  part,  by  Mr.  Emmerichs. 
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We  would  also  like  to  mention  the  efforts  of  Mr.  3arney  Leslie 
and  Mr.  Dick  Sauer  of  AFIT/ACS,  who  spent  a considerable  amount  of  time 
working  on  computer  software  to  enable  us  to  complete  this  report  on 
time. 

Finally,  and  most  importantly,  we  would  like  to  thank  the  two 
people  who  worked  the  hardest  to  see  this  thesis  completed--our  wives, 
Linda  and  Kay.  Without  their  patience,  understanding,  and  help  this 
would  never  have  been. 

Michael  F.  Carpenter 
Michael  R.  Lacey 
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Abstract 

Numerous  proposals  ror  restructuring  the  military  reti  rement  system 
have  been  prompted  by  increasi ng  concern  over  the  growth  of  personnel 
costs.  In  particular,  the  Retirement  Modernization  Act,  now  before 
Congress,  has  generated  a considerable  amount  of  controversy  over  its 
provisions  for  reducing  the  size  of  benefits  for  20  year  retirees.  When 
future  costs  are  used  as  a measure  of  effectiveness  for  alternative 
retirement  orograms,  a problem  arises  because  of  the  interactions 
between  the  retirement  system  and  the  personnel  system.  Changes  in 
retirement  benefits  can  induce  significant  changes  in  retention  patterns, 
with  serious  cost  implications.  This  report  develops  a dynamic  model 
of  the  Air  Force  officer  personnel  system  suitable  for  analyzing  the 
long  range  effects  of  alternative  retirement  programs.  The  cost  impacts 
of  hypothesized  changes  in  retention  indicate  that  any  savings  in 
retirement  costs  may  not  be  large  enough  to  effect  a net  reduction  in 
total  system  costs.  Furthermore,  if  unanticipated  changes  in  retention 
in  the  lower  grades  should  develop,  the  increased  turnover  costs  could 
completely  swamp  any  savings  in  retirement  costs. 


A PRELIMINARY  SYSTEM  DYNAMICS  INVESTIGATION  OF  ALTERNATIVE 


MILITARY  RETIREMENT  PROGRAMS 


I.  INTRODUCTION 
The  Retirement  Issue 

Both  Congress  and  the  Department  of  Defense  (00D)  are  currently  in- 
vestigating several  proposals  which  would  significantly  reconstruct  the 
military  retirement  system.  Impetus  for  these  investigations  comes  from 
what  many  observers  believe  to  be  an  alarming  (and  unacceptable)  increase 
in  the  size  of  personnel  expenditures.  Such  expenditures  already  consume 
approximately  57  oercent  of  the  DOD  budget  (Ref  1:14).  Furthermore,  under 
the  present  retirement  system,  the  annual  outlay  for  retirement  pay  is 
expected  to  hit  $30  billion  by  the  year  2000.  A common  theme  in  all  the 
proposals  is  a trend  tc  reduce  the  outlays  for  retirement  pay.  (Actually, 
some  proposals  call  for  a slight  increase  in  payments  for  the  first  few 
years,  followed  by  significant  reductions  after  the  'save  pay'  transition 
period) . 

The  basic  problem  is  that  the  potential  benefits  from  reduced  retire- 
ment outlays  will  most  likely  be  realized  only  at  some  cost  tc  the  person- 
nel system  in  general.  For  example,  decreased  retirement  payments  may  be 
reflected  in  increased  recruitment  costs,  higher  turnover  (which  increases 
training  costs),  and/or  decreased  quality  in  the  personnel.  This  type 
of  cost-benefit  tradeoff  makes  the  comparison  of  alternative  retirement 
schemes  an  exceedingly  complex  erfort.  In  some  cases,  proponents  of  the 
proposals  have  attempted  tc  provide  some  very  general  estimates  of  the 
total  impact,  but  the  conflicting  assumptions  and  data  make  comparison  of 
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tne  various  plans  difficult.  The  more  cost-effective  retirement  system 


i 


• > 


would  be  that  one  *nich  reduces  the  000  budget  the  most  (assuming,  of 
course,  that  mission  performance  is  not  degraded),  not  necessarily  the 
one  which  reduces  retirement  costs  the  most. 

The  Purpose  of  the  Theses 

The  purpose  of  this  thesis  is  to  make  a relative  evaluation  of  the 
present  retirement  system  and  that  which  would  exist  if  a retirement 
system  similar  to  the  Retirement  Modernization  Act  (RMA)  were  enacted. 

RMA  is  the  most  prominent  of  all  the  new  proposals  and  has  received  the 
most  support.  In  order  to  facilitate  the  comparison  a model  was  devel- 
ooed  in  the  research  for  this  thesis  which  simulates  the  Air  Force  (line) 
officer  force  st. ucture  in  a dynamic  compensation  environment.  Other 
retirement  scenarios  could  be  evaluated  with  the  model  but  time  con- 
straints have  prevented  them  from  being  included  in  this  report.  A few 
minor  alterations  would  enable  the  model  to  be  applied  to  the  line 
officer  forces  of  the  other  services;  the  enlisted  force,  however,  cannot 
be  simulated  without  major  changes  to  the  model. 

The  model  employs  a very  highly  aggregated  representation  of  the  Air 
Fo-ce  personnel  force.  It  dees  not  attempt  to  forecast  the  actions  of 
individual  officers,  and  it  is  not  intended  to  provide  accurate  point 
estimates  of  the  costs  of  the  two  retirement  systems.  These  tasks  are, 
quite  literally,  impossible.  Instead,  the  purpose  is  to  trace  out  tne 
behavior  of  the  system  under  specific  envi ronmental  assumptions,  to 
analyze  the  cost  implications  of  this  behavior,  and  to  discriminate 
between  alternative  systems  on  the  basis  of  relative  costs.  In  addition 
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to  tnis  discrimination,  between  retirement  clans,  tr.e  construction  o'  the 
model  else  allows  some  analysis  of  personnel  force  management  policies. 

The  ^ersonne1  and  Retirement  Systems 

The  nature  of  the  protlem  addressee  in  this  thesis  is  such  that  the 
simulation  model  developed  for  this  thesis  is  basically  a representation 
of  the  personnel  promotion  system,  a retirement  structure,  and  c module 
to  monitor  and  accumulate  cost  flows  generated  by  the  system.  Caoturirc 
the  personnel  system,  and  the  interactions  with  its  environment  constituted 
the  majority  of  the  effort. 

The  oersonnei  system  incorporated  in  the  model  does  not  correspond 
exactly  with  the  system  in  effect  today.  Congress  has  required  DOD  to 
develop  a comprehensive  new  personnel  force  management  system  by  September 
of  1S78.  Such  a system  is  embodied  in  the  Defense  Officer  Personnel 
Management  Act  (DOPMA)  which  is  now  before  Congress.  The  model  reflects 
the  grade  authorizations,  promotion  policies,  and  separation  policies 
contained  in  DOPMA.  Furthermore,  at  the  time  DOPMA  was  written  it  was 
envisioned  that  RMA  would  be  passed  as  a part  o'  DOPMA  (Ref  2:31).  How- 
ever, it  now  appears  that  DOPMA  may  be  passed  before  RMA  is  even  con- 
sidered. The  President's  Blue  Ribbon  Commission  on  military  compensa- 
tion issues  is  presently  studying  the  current  methods  of  military  com- 
pensation, and,  until  the  Commission  reports  its  finding  in  April  of  1978, 
no  action  will  be  taken  on  RMA. 

Since  the  personnel  system  is  so  important  to  the  retirement  issue, 
the  next  chapter  will  be  devoted  to  an  analysis  of  the  dynamics  of  the 
Air  Force's  personnel  system  and  how  DOPMA  will  affect  it.  Chapter  III 
covers  the  design  of  retirement  systems.  In  particular,  the  present 
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retirement  system  is  explained  and  seme  of  its  drawbacks  are  explored. 
Chapter  III  also  includes  a section  on  the  proposed  Retirement  Moderni- 
zation Act.  Chapter  IV  contains  an  introduction  to  t ns  methodology  of 

system  dynamics  and  examines  the  basic  construction  of  the  model  in  non- 

technical terminology.  All  the  major  assumptions  and  hypotheses  are 
included  in  this  section.  The  reader  interested  in  the  specific  equa- 
tions used  in  the  model  can  refer  to  the  appendices  for  a fully  documen- 
ted presentation  of  the  computer  program.  Finally,  the  results  and  con- 

clusions are  presented  in  Chapter  V. 

While  the  model  is  written  in  DYNAMO  (Version  1 1 1 F ) , a hign  level 
simulation  language,  the  body  of  this  report  has  been  written  for  the 
reader  who  is  unfamiliar  with  the  language.  The  appendices,  however,  do 
presume  a basic  familiarity  with  the  language.  The  introduction  to 
system  dynamics  in  Chapter  IV  explains  the  general  nature  of  the  language 
but  does  not  include  sufficient  information  to  enable  the  reader  to  under- 
stand all  the  equations  in  the  program.  Those  readers  who  are  interested 
in  further  information  on  DYNAMO  should  refer  to  the  bibliograohy  for 
several  references. 
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II.  THE  PERSONNEL  SYSTEM 

As  previously  roted,  the  personnel  system  to  oe  discussed  in  this 
report  is  concerned  with  the  management  of  only  the  line  officers  of  the 
Air  Force.  This  chaoter  is  intended  to  provide  the  reader  with  an  under- 
standing of  the  nature  of  the  system  in  terms  of  desired  system  perform- 

ance and  real  world  constraints. 

The  Nature  cf  the  System 

The  word  system  can  be  defined  very  simply  as  "a  class  of  objects, 
orocesses,  and  relationships  that  can  be  associated  with  one  another  by 
a common  purpose"  (Ref  2:7).  With  this  definition  as  a framework,  the 
elements  of  the  personnel  system  can  be  clearly  specified.  The  line 

officers  (the  objects)  carry  out  the  mission  of  the  Air  Force  (the  common 

purpose)  in  an  environment  regulated  by  personnel  policies  (producing 
the  processes).  The  reactions  of  the  personnel  to  this  environment  and 
subsequent  environmental  changes  (the  relationships)  provide  the  dynamic 
nature  of  the  system. 

To  carry  out  the  mission  cf  the  Air  Force  the  personnel  fc  *ce  man- 
agers must  insure  that  the  required  mix  and  quantity  of  human  capital 
inputs  (as  determined  by  the  manpower  side  of  the  operation)  are  avail- 
able (Ref  3:7).  One  method  of  insuring  this  is  to  manage  the  force  so 
as  to  achieve  a specific  force  profile,  such  as  the  one  shown  in  Figure  1. 
A profile  consists  of  a desired  number  of  officers  in  each  of  the  grades 
as  well  as  a distribution  by  years-of-service  (YOS)  in  each  grade.  Any 
particular  profile  is  a function  of  the  Congressionally  authorized  total 
strength;  that  is,  a given  percentage  change  in  total  strength  does  not 
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proauce  an  equivalent  percentage  chance  in  each  of  the  grades.  Instead, 
tne  lowe**  year  groups  absorc  more  of  the  change  than  do  the  more  senior 
officers.  This  is  indicative  of  a peculiar  feature  of  the  military-- 
officers  enter  the  service,  generally  speaking,  only  as  lieutenants,  anc 
are  'aged'  through  tne  system.  Since  it  requires,  for  example,  about  20 
years  to  "oroduce"  a colonel  and  only  about  four  to  "produce"  a captain, 
this  disproportionate  profile  adjustment  provides  flexibility  in  coping 
with  changes  in  force  authorizations. 

Any  number  of  policies  can  be  employed  by  the  force  managers  to  regu- 
late or  adjust  the  shaoe  of  the  force  profile.  Selective  reductions-in- 
force  (RIFs)  can  be  used  to  reduce  the  number  of  officers  in  a particular 
grade  or  year  gourp.  Increasing  the  promotion  opportunities  and/or 
shortening  the  promotion  points  (the  number  of  years  in  grade  required 
before  promotion)  will,  among  other  things,  reallocate  personnel  within 
the  profile.  The  optional  retirement  at  20  YOS  policy  of  the  services 
(which  is  a policy  and  not  a legal  entitlement)  can  have  a profound 
impact  on  the  profile.  A major  effect  of  this  policy,  at  least  according 
to  some  critics  (Ref  4:78-31),  has  been  to  cause  an  excess  in  the  number 
of  officers  with  12  to  2n  YOS  and  a shortage  of  those  in  the  20  to  30  YOS 
group.  Of  course,  if  such  a problem  does  in  fact  exist  it  should  not  be 
attributed  solely  to  one  policy  since  there  are  a great  number  of 
policies  being  employed  at  any  one  time.  The  multiple  interactions 
between  all  of  these  policies  make  it  difficult  to  accurately  predict 
changes  in  the  profile  caused  by  new  (or  adjusted)  policies.  The  force 
profile  is  also  affected  by  factors  which  are  not  controllable  by  the 
personnel  managers,  such  as  military  pay,  the  public  attitude  toward  the 
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military,  the  unemployment  rate,  and  wage  differentials  in  the  civilian 
economy.  Some  of  these  (e.g.,  pay)  can  be  regulated  by  the  Congress  to 
aid  the  force  managers  in  attaining  the  desired  force  profile.  Others, 
though,  must  be  considered  as  exogenous  to  the  system  in  that  the  person- 
nel system  does  not  perceptibly  affect  them.  Nevertheless,  personnel 
force  managers  must  react  to  observed  (or  predicted)  discrepancies  in  the 
force  profile  through  decisions  guided  by  personnel  policies. 

A future  force  profile  is  a function  of  the  current  profile  inflows 
(accessions),  through-flows  (promotions),  and  outflows  (attrition). 

Thus  accession,  promotion  and  attrition  policies  are  what  force  managers 
must  manipulate  if  they  are  to  control  the  force  profile.  Each  of  these 
is  briefly  discussed  (in  reverse  order)  below. 


Attri tion 
— 

Attrition  is  the  only  method  of  leaving  the  force  profile.  It  includes 
such  components  as  death,  retirement,  voluntary  separation,  and  disciplinary 
discharge.  Obviously,  some  types  of  attrition  are  uncontrol  labia,  but  in 


general,  various  policies  can  be  employed  to  control,  or  at  least  influence, 
aggregate  attrition.  The  single  most  important  type  of  attrition,  at  least 
from  the  force  managers  point  of  view , is  voluntary  separation.  Voluntary 
separations  can  occur  anywhere  in  the  profile  from  the  four  year  ocint  (when 
some  officers'  initial  obligations  expire)  to  the  30  year  point  (although 
voluntary  separations  after  the  20  year  point  are  actually  retirements). 

"he  decision  to  separate  is  a function  of  many  variables,  including  oerscnal 
preferences  (see  Chapter  IV  for  a discussion  of  tne  economics  of  occupational 
choice).  The  issue  is  compounded  when  one  realizes  that  the  military  is  con- 
sice»~ed  to  be,  at  least  by  some,  an  institution  as  cpoosed  to  an  occupation 
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(Ref  5).  Tne  implication  is  tkat  many  officers  will  be  willing  tc  serve 
in  the  military  ever  enough  they  could  be  receiving  cheater  monetary 
return  from  a job  in  the  civilian  sector. 

Nevertheless,  it  is  a reasonable  assumption  that  voluntary  attri- 
tion will  be  affected  by  certain  changes  in  personnel  policy.  For 
instance,  if  military  Day  fails  to  keep  pace  with  salaries  in  comparable 
civilian  jobs  it  is  likely  that  more  people  will  make  the  decision  to 
separate,  since  not  everyone  will  have  the  same  degree  of  "institutional" 
inclination.  Also,  if  backlogs  in  the  system  begin  to  slow  down  promo- 
tions many  officers  might  opt  for  a better  career  opportunity  in  the 
ci vi 1 ian  market. 

Voluntary  attrition  can  be  either  desirable  or  undesirable,  depending 
on  timing.  If  every  officer  accessed  into  the  force  remained  until  re- 
tirement after  20  or  more  years,  retirement  costs  would  be  astronomical. 
Furthermore,  the  entire  force  would  "age"  due  to  the  decreased  turnover, 
something  which  is  definitely  undesirable  given  the  mission  of  the  Air 
Force--"to  fly  and  fight."  Thus  a certain  amount  of  turnover  (hopefully 
from  voluntary  separations)  is  desirable,  especially  from  the  five  to  ten 
years  of  service  groups.  However,  much  lower  attrition  is  desired  from 
the  20  to  30  year  groups  in  order  to  maintain  a corps  of  experienced 
high-level  managers. 

Involuntary  separations  (RIFs  and  forced  retirements)  are  generally 
used  as  a last  resort  by  force  managers  since  they  tend  to  have  a nega- 
tive impact  on  the  entire  force.  Also,  they  are  expensive,  with  the 
current  average  readjustment  pay  around  $14,000  for  RIFed  officers 
(voluntary  separatees  are  paid  nothing). 


Promotions 


According  to  the  United  States  Air  Force  (USAF)  °erscnne1  Plan,  tne 
purpose  of  promotions  is  to  "...insure  that  there  are  the  reouired  numbers 

of  officers  in  the  grades  necessary  to  carry  out  the  mission Promotion 

is  not  a reward  for  past  service"  (Sef  5:3-10).  In  otner  words,  the  pro- 
motion system  is  used  to  internally  modify  the  shape  of  tne  force  profile 
(or  to  maintain  a particular  shape).  Decreasing  the  number  of  promotions 
will,  ceteris  paribus,  alter  the  grade  distribution  by  shifting  proportion- 
ately mere  officers  into  the  lower  grades.  Increasing  promotions  will  have 
an  opposite  affect.  Promotion  policy  is  restricted  to  some  degree  by  grade 
ceilings  which  are  established  by  Congress.  These  ceilings  exist  *or  the 
grades  of  major  through  colonel  so  that  a promotion  cannot  occur  to  these 
ranks  unless  there  is  a “vacancy."  Either  the  promotion  point  or  oppor- 
tunity (probabi 1 i ty)  can  be  at  the  discretion  of  the  force  managers.  A 
change  in  the  promotion  policy  for  any  one  grade  will  probably  have  reper- 
cussions throughout  the  entire  force  profile.  For  example,  an  increase  in 
the  promotion  opportunity  to  major  of,  say,  from  70  to  80  percent  will  de- 
crease the  number  of  captains.  This  will  probably  result  in  an  increased 
promotion  ODportunity  for  lieutenants  but  the  larger  number  of  majors  will 
eventually  cause  a reduction  in  the  promotion  opportunity  tc  lieutenant 
colonel,  and  finally  to  colonel.  The  net  result  will  be  a significantly 
altered  force  profile. 

Accessions 

The  immediate  determinant  of  the  level  of  accessions  in  any  year  is 
the  level  of  attrition,  because  the  force  is  usually  maintained  at  or 
near  the  total  authorized  strength.  The  obvious  implication  is  that 
tne  number  of  accessions  is  not  determined  by  tne  desired  shaoe 


of  the  force  profile.  Tr,e  number  of  accessions  from  tne  Air  Force  Academy 
and  Reserve  Officer  Training  Corps  (RQTC)  usually  remains  fairly  stable 
and  Officer  Training  School  (OTS)  is  used  to  provide  flexibility.  Histor- 
ically, the  Air  Force  has  never  encountered  difficulty  in  accessing  the 
number  and  quality  of  officers  which  were  required.  However,  the  costs 
associated  with  inducing  young  mer,  tc  enter  the  officer  corps  should 
probably  be  considered  as  variable. 

In  general,  assessions  are  expensive.  Pre-commissicning  costs  (the 
Academy,  RGTC,  and  OTS)  are  considerable,  but  the  highest  cost  is  for 
initial  training.  The  average  initial  training  cost  is  approximately 
S 75 , 000  (due  primarily  tc  the  large  cost  of  training  pi lots--about 
$165,000).  From  this  point  of  view,  therefore,  it  would  be  desirable  to 
keep  the  number  of  accessions  tc  a minimum.  But,  as  noted  above,  higher 
accession  rates  (implying  higher  turnover)  aid  in  maintaining  a youthful 
force  (and  have  significant  implications  for  the  ability  to  maintain 
reserve  forces). 

To  briefly  summarize,  attrition,  promotions,  and  accessions  deter- 
mine changes  in  the  shape  cf  the  force  profile,  and  therefore,  are  what 
force  managers  hope  to  influence  through  the  application  of  personnel 
policies.  However,  intuitive  evaluations  of  the  ultimate  effects  of 
various  policies  are  frequently  very  difficult  because  of  the  very  nature 
of  the  system.  Changes  in  the  promotion  policies  will  impact  on  the 
attrition,  which  affects  the  accessions,  thus  altering  the  profile  in 
three  different  ways.  In  fact,  changes  in  any  one  of  the  three  policy 
areas  will  have  impacts  in  each  of  the  three.  In  the  case  to  be  analyzed 
later  in  this  report,  where  the  proposed  change  is  very  profound  (a  new 
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retirement  plan),  estimating  the  effects  on  accessions,  promotions,  end 
attrition  becomes  extremely  complex. 

A 3rief  History  c ~ >' *l:er  °e,~sorr;el  Hanacemfenu 

NOTE:  This  and  the  following  sections  are  ta<er 
primarily  from  the  Report  of  tne  Committee  on  Ar~~a 
Services  (House  of  Reorssentati ves)  to  acccmoa ny 
H.R.  5503. 

Prior  to  the  Korean  conflict  this  country  had  a rr'tory  o*  main- 
taining an  officer  corps  unfit  for  fighting  a war.  ~r.e  ~:r~\  retirement 
law  (enacted  in  1361)  was  designed  not  to  provide  reti resent  benefits, 
but  to  remove  "aged  and  infirm  officers  from  positions  :f  command." 

C'nt’l  1947  tnere  was  no  comprercnsive  management  system  for  maintaining 
an  efficient  force  profile  (of  course,  there  was  no  Ai - rorce  either). 


he  Officer  Personnel  Act  (OP A)  or  1947  (under  which  tne  Air 


tree  -as 


born)  initiated  the  controversial  "up-cr-out"  system  and  escacl ’shed 
tenure  ooints  for  the  various  grades.  The  law  provided  for  grade- 
distribution  ceilings  with  rescect  to  permanent  graces  'whit'  v a r fed  o> 
servi ce) . 

In  1954  the  Officer  Grace  Limitation  Act  (3GLA)  was  p;usaJ  to 
correct  deficiencies  in  CPA.  The  services  tan  been  using  •.amoorary 
promotions  (which  were  not  regu'ated  under  OPA)  to  maintain.  rromccicr, 
opportunities  at  desirable  levels.  The  result  was  a top  has,..  *s*'ce 
c.>-jctu»'e.  CGL.A  redefines  grads  limitations  r'or  eaco  service  *c*-  both 
Regular  and  Reserve  officers.  However,  0GL-  soecl*"’ec  lows'-  limits  in  the 
grades  0-5  and  0-5  for  the  Air  Force  tear  for  t "e  - '~v  a- o Nary  or- use  tne 
grade  distribution  for  the  Air  Force  was  (at  tnat  t'mc-'  mut.>  you-ce-  than 
that  fo-  the  other  services.  Tnis  has  set  off  a of  events  leading 

uo  to  the  present. 


By  1959  the  Air  Force  began  having  difficulty  with  its  lower  grade 
ceilings  and  Congress  passed  temporary  grace  relief  legislation  for  the  Air 
Force.  In  1962  furtner  grace  relief  was  necessary  to  oreclude  massive  sep- 
arations and/or  demotions.  In  1965  the  DOD  submitted  the  Bclte  Bill  to 
Congress  to  provide  for  permanent  legislation  in  the  area  of  grade  authori- 
zations, but  the  Bill  was  never  enacted  into  law.  Consequently  the  Air 
Force  has  been  forced  to  request  temporary  relief  four  times  since  1966. 

The  last  relief  was  approved  in  1974,  at  which  time  the  Congress  indicated 
tnat  "it  would  not  in  the  future  consider  individual  legislation  for  the 
Air  Force  independent  of  a review  of  the  grade  distribution  requirements  of 
the  Armed  Forces  as  a whole."  The  197A  grade  relief  expires  in  September 
of  1978  so  that  it  can  be  assumed  that  new  legislation  will  be  enacted  in 
tne  very  near  future  (if  it  is  not  there  will  be  serious  consequences  for 
tne  Air  Force).  The  DOD  proposal  to  satisfy  the  demands  of  the  Congress 
is  the  Defense  Officer  Personnel  Management  Act. 


Defense  Officer  Personnel  Management  Act 
In  a letter  to  the  Speaker  of  the  House  of  Representatives  the  DOD 
has  explained  the  purposes  of  DOPMA  as  follows: 

(1)  establish  new  permanent  statutory  limita- 
tions on  tne  numbers  of  these  officers  who  may  serve 
in  certain  grades: 

(2)  provide  common  provisions  of  law  for  the 
appointment  of  regular  officers  and  for  the  active- 
duty  service  of  reserve  officers; 

(3)  provide  uniform  provisions  of  law  for  their 
promotion,  eliminating  the  existing  temporary  promo- 
tion systems;  and 

(4)  establish  common,  uniform  provisions  of  law 
for  their  tenure  and  mandatory  separation  or  retire- 
ment, for  reasons  other  then  (sic)  physical  dis- 
ability (Ref  2:47). 

Table  I shows  the  statutory  grade  limitations  that  would  apply  to  the  Air 
Force.  The  table  illustrates  the  "sliding  scale  principle"  which  is 
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TABLE  I 

Grade  Authorizations 


Total  Officer 

Strength 

Authorizations  o®  to 

tal) 

Major 

Lt  Col 

Colonel 

85,000 

19.432 

12.752 

j 

1 

5.135 

90,000 

19.246 

12.492 

5.119 

95,000 

19.080 

12.262 

5.059 

100,000 

18.930 

12.054 

5.007 

105,000 

18.795 

11.366 

4.959 

110,000 

18.671 

11.695 

! ; 

4.915 

115,000 

18.423 

11.450 

4.849 

120,000 

18.244 

11.259 

4.793 

designed  to  stabilize  the  number  of  senior  officers  with  regard  to  changes 
in  total  force  authorizations . There  are  no  grade  limitations  on  the 
grades  cf  second  lieutenant  through  captain.  The  House  of  Recreser.tati  ves 
has  reccimenbed  a reduction  of  three  percent  in  the  authorizations  for 
lieutenant  colonels  and  colonels  from  the  levels  shown  in  this  tool e . 

The  second  major  provision  of  DCPMA  is  the  implementation  of  tr.s 
all -Regular  force  at  the  11  year  ooint.  This  would  provide  more  equitable 
treatment  for  what  are  currently  termed  cages''  Reserve  officers.  Under 
current  law  tnese  officers  are  more  vulnerable  to  forced  attrition  than 
are  Regular  officers.  Under  jOP.YA  an  officer  who  is  neither  offered  a 
regular  commission  nor  promoted  to  0-4  by  his  eleventh  year  of  service 
will  59  separated  from  active  duty.  Any  reserve  officer  who  is  promoted 
to  0-4  would  automatical i / be  offered  a regular  commission. 
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OOPMA  would  also  institute  a sin 


p-omotion  system,  replacing  the 


current  temper  dry  and  permanent  promotions.  In  aoditior. , tne  measure 
also  estaol isnes  promotion  objectives  in  the  form  of  "promotion  windows" 
and  promotion  opportunities.  These  objectives  are  illustrated  in  Table  II. 
The  figures  shown  in  the  table  for  the  promotion  windows  are  total  years 
of  active  duty  service,  but  in  actuality  promotions  will  be  based  on  time 
in  grade. 


TABLE  II 

Promotion  Objectives 


1 

Promotion  Window 

Promotion  Opportunity  j 

Grade 

[_ 

(Yrs  of  Service) 

(*  of  El igibles) 

! 

0-1 

. -- k - ■ - ii  “I  . 

1 

1 

0-2 

| 

2 

100 

0-3 

4 

95  j : 

0-4 

10  + 1 

80 

0-5 

16  ± 1 

70  ! 

0-6 

i 

22  ± 1 

. 50  J 1 

The  fourth  major  provisions  of  DOPMA  concerns  separations  and 
reti rements . The  "up-or-out"  provision  first  established  by  OPA  would 
be  maintained  by  providing  for  mandatory  separation  (or  retirement,  if 
appropriate)  for  officers  twice  nonselected  for  promotion.  Those 
officers  who  are  involuntarily  separated  (with  more  than  five  years  of 
service)  prior  to  reaching  eligibility  for  retirement  would  be  given  a 
separation  payment  based  on  their  length  of  service  (up  to  a maximum 
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of  $13, DOC).  Mandatory  retirement  points  (tenure)  are  established  at 
30  YOS  for  colonels,  26  YOS  for  lieutenant  colonels,  and  20  YOS  for 
majors. 

It  should  be  noted  that  DOPMA  was  written  under  the  assumption 
that  a new  retirement  plan  would  simultaneously  be  enacted  which  would 
provide  for  a vesting  of  retirement  benefits.  Under  such  a system  an 
officer  spearated  with  less  than  20  YOS  would  be  entitled  to  seme  retire- 
ment benefits  (usually  in  the  form  of  a deferred  annuity).  Since  plans 
for  a new  retirement  program  have  been  temporily  shelved  oending  the 
report  from  the  President's  Slue  Ribbon  Commission,  the  Congress  has 
included  as  a part  of  DOPMA  these  large  separation  payments.  According 
to  Congress,  this  enables  "the  bill  to  operate  independently  of  retire- 
ment law  changes"  (Ref  2:31). 

The  follc-wing  chapter  gives  a brief  description  of  both  the  present 
retirement  system  and  that  which  would  exist  if  the  Retirement  Moderni- 


zation Act  were  enacted.  While  RMA  was  designed  to  operate  in  conjunc- 
tion with  DOPMA  both  systems  are  compatible  with  it. 
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RETi REMtN i 

Tne  following  discussion  pertains  only  co  noncisaoility  retirement 
under  Title  1C  of  tne  United  States  Code. 

The  Current  Retirement  System 

The  current  military  retirement  system  is  the  result  of  legisla- 
tion enacted  in  the  late  1940's.  The  basic  provisions  cell  for  volun- 
tary retirement  between  20  and  40  years  of  service  at  the  discretion  cf 
the  Secretary  of  the  Military  Department,  not  at  the  discretion  of  the 
individual.  Nevertheless,  retirement  at  20  years  of  service  has  more 
or  less  been  viewed  as  a right  by  most  military  members  (Ref  7:22). 

A retiree's  annuity  is  computed  by  multiplying  his  annual  basic  pay  (on 
the  day  he  retired)  by  2k  percent  of  his  years  of  service.  After 
retirement,  annuities  are  adjusted  upward  to  keep  pace  with  increases  in 
the  cost  of  living,  as  measured  by  the  Consumer  Price  Index  (CPI).  The 
annuity  is  payable  immediately  upon  retirement  and  continues  until  the 
retiree's  death  (the  retiree  can  elect  to  "purchase"  the  survivors 
benefits  plan  which  provi des  an  annui ty  to  his  beneficiaries  after  his 
death,  with  the  cost  of  the  survivor's  annuity  being  paid  by  a decreased 
retirement  annuity). 

This  system  has  generated  a considerable  amount  of  controversy. 
Detractors  claim  that  the  benefits  are  far  in  excess  of  what  is  required 
to  acquire  and  retain  qualified  personnel  (Ref  8).  In  fact,  the  mili- 
tary retirement  system  is  relatively  "generous"  when  compared  with  most 
private  and  public  retirement  plans  (Ref  9:24).  For  example,  the  Civil 
Service  retirement  program  does  not  pay  members  an  annuity  until  at 
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3 1 least  age  55  (an  officer  retiring  with  20  YDS  typically  is  *3  years 
old);  furthermore,  ’t  is  a contributory  system,  requiring  members  to 
contribute  seven  percent  of  their  salaries  toward  retirement  benfits. 
Another  frequently  cited  problem  is  that  the  current  retirement  system 
encourages  retirement  at  20  YOS,  thus  depriving  the  services  of  valuable, 
experienced  personnel. 

On  the  other  side  of  the  coin,  there  are  important  reasons  why  a 
military  retirement  system  should  be  unique.  The  military  is  signifi- 
cantly different  from  civilian  occupations,  exposing  its  members  to 
much  higher  risks.  In  many  cases  military  personnel  have  no  training 
suitable  for  a job  outside  of  the  service.  The  services  also  require  a 
younger  work  force  than  do  most  civilian  joos. 

Most  cf  these  arguments,  however,  miss  the  real  issue.  The 
important  question  is  whether  or  not  the  present  retirement  system  is 
achieving  its  objective  at  a reasonable  cost.  The  objective  is  simply 
to  maintain  a desired  force  profile  (Ref  10:3-4;  9:24).  The  Department 
of  Defense  Retirement  Study  Group  has  identified  some  deficiencies  in 
the  current  system: 


Modernization  Act  was  submitted  to  Congress  by  DOC  in  the  interest  of 
correcting  these  Deficiencies.  Altnoucn  it  is  not  the  only  prcoosal 
which  has  beer,  forthcoming,  it  is  recresentati ve  of  several  in  its  over- 
all design.  Since  RMA  is  included  in  the  analysis  performed  later  in 
this  report,  a brief  discussion  cf  its  more  prominent  features  is  pro- 
vided below. 

The  Retirement  Modernization  Act 

RMA  was  designed  to  alter  retention  patterns  throughout  the  force 
profile  and  to  reduce  total  retirement  costs.  The  following  paragraphs 
describe  the  means  by  which  RMA  attempts  to  achieve  these  objectives. 

In  order  to  decrease  attrition  in  the  lieutenant  and  captain 
ranks  and  to  increase  attrition  in  the  major  rank,  RMA  has  incorporated 
vesting  for  officers  separating  with  more  than  10  and  less  than  20  YOS. 
Vesting  means  that  officers  with  more  than  10  YOS  are  entitled  to  some 
retirement  benefits.  In  this  case  the  benefits  are  payed  in  the  form  of 
a deferred  annuity  (payable  at  age  60)  equal  to  2h  percent  of  annual 
base  pay  times  YOS.  It  is  presumed  that  vesting  will  induce  more 
officers  to  serve  for  at  least  10  years  while  simultaneously  reducing 
the  incentive  to  remain  for  20  years.  The  Congressional  Budget  Office 
has  claimed  that  this  will  not  significantly  alter  the  age  distribution 
of  the  force  (Ref  9:28). 

Most  observers  agree  that  the  current  retirement  system  does  not 
offer  sufficient  incentive  to  remain  for  30  years  of  service.  RMA  would 
alter  the  incentives  in  two  ways.  First,  retirement  annuities  for 
officers  separating  with  between  20  and  2S  YOS  would  be  decreased  by  15 
percent  until  the  time  at  which  the  officer  would  have  achieved  30  YOS 
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had  he  or  she  remained  in  the  service.  Second,  the  amount  of  the  annu- 
ity would  be  increased  for  those  serving  for  25  to  30  years  (the  curren 
maximum  is  75«  of  base  pay  for  30  YOS— -under  RMA  this  would  increase  to 
78*o) . 

In  the  interest  of  holding  down  costs  RMA  orocoses  to  charge  the 
method  used  to  determine  the  base  pay  for  computing  the  annuities. 

Under  the  oresent  system  the  base  pay  used  in  the  computation  is  that 
which  the  officer  received  on  his  last  day  of  active  duty.  RMA  em.oloys 
a "high-1"  provision  which  calls  for  averaging  the  salary  received  over 
the  last  year  of  service. 

Another  significant  provision  of  RMA  is  the  reduction  of  the 
annuity  at  age  55.  Since  military  members  pay  into  the  socia1  security 
program  while  on  active  duty  t.ney  are  eligible  for  benefits  as  age  55. 
RMA  would  reduce  the  military  retirement  annuity  "...by  hal'  the  amount 
cf  the  social  security  annuity  'attributable  to  military  service.' 

This  orovision  reflects  the  military's  matching  cf  t.ne  member's  social 
security  contributions  while  he  was  on  active  duty"  (Re*  3:23).  This 
has  oresented  a problem  because  it  is  difficult,  if  not  totally  impos- 
sible, to  determine  the  amount  of  social  security  "attributaole  to 
mi  1 i tary  service . " 

RMA  also  includes  a "save-pay"  transition  period  which  guarantees 
that  anyone  who  has  reached  a certain  point  in  his  career  wguld  oe 
guaranteed  to  receive  at  least  ss  muc.n  under  RMA  as  ne  wool;  rave  rad 


under  one  current  system. 


IV.  THE  MODEL 


I i 

This  chapter  covers  several  issues  concerning  tr.e  construction  of 
the  computer  model  used  in  this  thesis.  The  first  section  discusses 
the  general  approach  taken  in  developing  the  model.  The  second  section 
contains  an  explanation  of  the  system  dynamics  methodology  and  the 
DYNAMO  compute1"  language.  The  third  section  presents  a nontechnical 
description  of  the  model  design.  The  final  section  sets  forth  the 
assumptions  made  in  constructing  the  model  and  provides  some  guidelines 
for  utilizing  the  model. 


The  Approach 

The  personnel  system,  is  managed  by  the  DOD  force  managers  who  must 
operate  within  Congressional  directives.  The  objective  of  their  efforts 
is  to  attain  (or  maintain)  e desired  force  profile.  As  noted  earlier, 
the  profile  is  a function  of  accessions,  promotions,  and  attrition.  The 
first  two  can  be  readily  controlled,  but  attrition,  especially  in  the 
form  of  voluntary  separations,  is  difficult  to  regulate.  When  voluntary 
separations  begin  to  cause  discrepancies  in  the  desired  force  profile 
the  personnel  managers  will  attempt  to  adjust  policies  to  induce  a 
change  back  to  the  desired  voluntary  separation  rate.  If  this  fails, 
and  the  situation  warrants  it,  Congress  may  step  in  to  adjust  pay  or 
benefits.  As  an  example,  consider  the  situation  in  which  civilian  wages 
have  risen  significantly  faster  than  military  wages.  The  situation  is 
shown  in  the  form  of  a causal  loop  diagram  (Ref  11). in  Figure  2.  The 


proportionately  lower  military  wage  rate  will  cause  higher  than  normal 
attrition,  generating  a force  profile  discrepancy.  This  in  turn  will 


Figure  2.  Pay  Feedback  Loop 


increase  pressure  on  management  (to  include  Congress)  to  reduce  the 
discrepancy  through,  perhaps,  increased  military  pay  (this  is,  of  course, 
only  one  of  the  many  options).  The  plus  and  minus  signs  'indicate  the 
direction  of  change  that  is  induced  for  an  i -crease  in  the  previous 
factor. 

This  cycle  typifies  the  information-feedback  nature  of  toe  oerscnnel 
system.  Whenever  a discrepancy  (cr  projected  discrepancy)  cccuts,  man- 
agement takes  action  to  stabilise  the  system  at  the  desi-ed  state.  The 
approach  taken  in  building  the  model  was  to  cesign  an  information  feed- 
back system  representation  of  the  Air  Force  (line)  officer  personnel 

system.  This  required  .the  development  of  definite  causa’  hypotheses 

♦ 

about  how  the  state  of  the  system  at  any  time  interacts  with  t.ne  goals 
of  the  system  to  motivate  chances.  These  causal  hypotheses  were  devel- 
oped from  descriptive  information  avail  able  in  policy  statements, 
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regulations,  and  past  responses  of  the  systerr  to  changes.  Further,  it 
was  irpcrcsrt  tc  determine  the  time  lags  involved  in  traversing  various 
causal  loops  to  determine  now  various  information  flows  interact  to 
generate  behavior.  These  causal  hypotheses  can  be  represented  by  causal 
loop  ciagrams,  such  as  the  one  shown  in  Figure  2.  These  loops  can  be 
combined  ar.d  used  to  develop  a flow  chart  for  the  model. 

Before  the  causal  loops  can  be  converted  into  a flow  chart,  however, 
the  causal  mechanisms  must  be  carefully  analyzed  tc  determine  the  nature 
of  the  important  variables  composing  them.  The  two  critical  mechanisms 


at  work  in  the  personnel  systerr.  are  the  voluntary  separation  decision 
and  the  policies  guiding  the  reaction  of  management  to  separations  (or 
anticipation  of  separations). 

The  Voluntary  Separation  Decision 

The  decision  to  voluntarily  separate  is  a concern  of  occupational 
choice  theory.  Gary  Becker,  in  Economic  Theory,  ciscusses  the  economics  of 
occupational  choice  by  considering  a two  occupation  world  in  which  the  in- 
dividual can  divide  his  time  among  occupation  A,  cccuoation  5,  and  non- 
labor time  (Ref  12:165).  The  optimal  allocation  of  time  between  the  two 
jobs  would  occur  when 

"A  - WB  ■ X (hub  - “a!  (') 

where  w is  the  wage  rate  for  the  occupation,  MU  is  the  marginal 
utility  of  time  spent  in  the  occupation,  and  1 is  the  monetary  equiva- 


lent of  a unit  o*  utility.  This  approach  can  be  generalized  to  a mili- 
tary versus  nonmilitary  occupational  choice  and  applied  at  an  aggregate 
level.  The  could  reoresent  the  expected  lifetime  income  from  the 


civilian  occupation  and  would  be  the  military  counterpart.  Obviously, 

then,  as  the  marginal  utility  of  time  spent  in  the  military  approached 

the  marginal  utility  of  time  spent  in  the  civilian  market,  tr.e  mo^e 

nearly  equal  the  wage  rates  would  have  to  be  to  maintain  equilibrium. 

In  a survey  of  Air  Force  officers  noldina  the  position  of  commander 

(Ref  13),  it  was  determined  that  among  the  most  important  factors 

(although  not  the  most  important)  entering  into  the  cecisicn  to  separate 

were  pay,  promotions,  and  retirement.  Taken  together,  these  factors  can 

be  viewed  as  determining  a lifetime  expected  income  for  the  officer. 

The  survey  also  concluded  that 

"...in  concert  with  the  Insti tutional -Occupational 
thesis  verbalized  by  ^cskos,  shifts  from  what 
originally  was  the  most  influential  career  decision 
factor  to  what  is  most  influential  today,  seem  to 
support  the  notion  of  tine  military  as  an  occupation 
rather  than  a calling1'  (Ref  13:4-52) . 

This  implies  that  voluntary  separations  are  mere  sensitive  today  to 
changes  in  pay,  promotion,  and  retirement  than  ever  before,  and  that  the 
amount  of  "psychic  income"  derived  from  being  in  the  military  ’'3  decli- 
ning. In  terms  of  3ecker's  model,  the  marginal  utility  of  a military 
career  is  approaching  that  of  a civilian  career. 

"he  approach  taken  in  developing  the  .model  was  t.iat  aggregate 
voluntary  separations  could  be  formulated  as  a function  of  pay,  career 
expectations  (promotions),  retirement  benefits,  and  an  'environmental" 
index.  The  environmental  index  was  assurer  to  remain  constant  in  the 
two  retirement  scenarios.  This  factor  includes  seen  things  as  job  satis- 
faction and  family  separation  (wnich  were  the  two  most  important  f terns 
in  the  above  mentioned  survey).  As  tne  civil  ian/mi  1 i tary  wacs  -atic 
increased,  voluntary  seoai-ations  were  assumed  to  increase;  as  career 
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expectations  (as  measured  by  deviations  from  DOPMA  ooais  for  promotion 
point  and  opportunity)  decreased,  voluntary  separations  were  again 
assumec  to  increase;  and  as  retirement  benefits  decreasec  (determined  by 
tne  present  value  or‘  retirement  benefits  receivable  in  each  grade) 
voluntary  separations  increased.  Tne  specific  functional  form  is  dis- 
cussed later  in  this  chapter  (and  developed  in  detail  in  Appendix  A). 

Management  Decision  Making 

The  feedback  control  nature  of  the  system  cannot  be  completely  des- 
cribed until  the  form  of  the  personnel  force  managers'  reactions  can  be 
determined.  The  decisions  made  by  the  managers  are  regulated  by  policy. 
The  approach  taken  in  developing  the  model  was  to  attempt  to  capture 
only  the  most  general  and  persistent  policies  which  regulate  the  force 
profile.  In  order  to  be  consistent,  these  policies  will  be  covered  under 
the  general  headings  of  accessions,  promotions,  and  attrition. 

Accession  Policy.  The  basic  accession  policy  of  the  Air  Force 
requires  that  almost  all  personnel  access  through  a single  port  of 
entry  into  the  grade  structure.  The  military  seldom  uses  lateral  acces- 
sion. A shortage  of  lieutenant  colonels  cannot  be  offset  by  an  excess 
of  new  lieutenants,  nor  can  an  excess  of  lieutenant  colonels  be  ade- 
quately taken  care  of  by  reducing  accessions.  Ideally,  promotion  and 
attrition  policies  will  prevent  such  excesses  and  shortages,  so  that  the 
accession  rate  does  not  become  too  volatile. 

The  accession  rate  can  be  considered  as  having  two  components : 

(1)  accessions  to  compensate  for  attrition,  and  (2)  accessions  to  adjust 
total  force  size  during  force  buildups  or  drawdowns.  The  latter  component 
can  be  either  positive  or  negative.  The  policy  incorporated  into  the 
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model  dictates  that  accessions  oe  based  on  these  two  components.  The 
supply  of  new  officers  is  considered  to  be  unrestricted  (although  the 
cost  oer  accession  can  cnange  - see  Anpendix  3).  The  attrition  adjust- 
ment component  of  accessions  must  be  based  on  a prediction  of  ruture 
attrition.  The  model  employs  a two  year  exponential  average  of  past 
attritions  to  forecast  the  current  attrition  rate.  The  exponential 
averaging  tends  to  empnasize  the  more  current  trends,  as  well  as  to 
smooth  out  the  effects  of  sudden  peaks  and  valleys  in  the  attrition  rate. 
When  the  total  force  authorization  is  changing  the  second  component  of 
accessions  is  activated. 

Promotion  Policies.  As  explained  in  Chapter  III,  DCP:'‘A  contains 

objectives  for  both  promotion  point  and  p-omoticn  opportunity.  The  USAF 

Personnel  Plan  states  that  promotion  policy  must 

"...provide  career  incentive.  It  must  offer 
opportunity  for  advancement  at  reasonably  spaced 
intervals  to  attract  officers  to  an  Air  Force 
career.  Active  duty  promotions  should  be  rela- 
tively stable  and  provide  each  year  group  of 
officers  comparable  opportunity  with  other  year 
groups"  ( Re  * o : 3-10) . 

This  policy  is  formulated  in  the  model  through  the  use  of  a simplified, 
single  track  promotion  system.  Since  promotion  opportunity  ’S  probably 
the  more  "visible"  of  the  two  variables  (in  that  a change  in,  the  oromo- 
tion  probability  is  mere  important  to  the  average  officer  than  is  a 
change  in  premotion  point),  maintaining  the  promotion  epoortunity  at  the 
goal  stated  in  DOPMA  has  the  hignest  priority.  In  fact,  the  opportunity 
is  no:  charged  unless  the  Promotion  point  has  shifted  at  least  a year 
and  a naif  beyond  the  goal  or  a half  year  earlier  than  the  goal-  If 
these  preset  limits  are  -eacheo,  however,  the  opportunity  will  be 


the  promotion  point 
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adjusted  accordingly.  In  the  event  that 
and  opportunity  cannot  be  maintained  within  specified  limits,  PIFs  or 
forced  retirements  will  be  used.  Apoencix  A covers,  in  detail,  the 
metnods  involved  in  carrying  out  this  policy. 

Attrition  Policies.  Air  Force  attrition  policy  covers  both  volun- 
tary and  involuntary  attrition.  The  L'SAF  Personnel  Plan  states  that  the 
personnel  managers  will  "To  the  maximum  extent  consistent  with  the  needs 
of  the  Air  ~orze,  honor  requests  from  all  officers  who  desire  to  leave 
active  duty1'  (Ref  6:3-12).  The  approach  taken  in  this  model  was  to 
allow  u-'-estri cted  voluntary  separations  in  response  to  the  factors 
noted  earlier.  This  oversimplification  snould  be  of  little  consequence 
since  there  is  always  a large  portion  of  the  force  which  is  not  under  a 
commi tment. 

Attrition  in  the  form  of  death,  disability,  hardship,  or  undesir- 
able discharge  was  considered  to  be  a fixed  percentage  of  the  numbers  in 
each  grade.  Thus,  this  attrition  was  not  controlled  by  management. 
Involuntary  separations  were  governed  by  promotion  policies.  All  offi- 
cers passed  over  for  promotion  were  separated  after  reaching  an  average 
year  of  service  for  thei>"  grade  (an  input  parameter).  Also,  when  promo- 
tion standards  could  not  be  maintained,  as  explained  above,  RIFs  or 
forced  retirements  were  used. 

As  noted  previously,  voluntary  attrition  was  assumed  to  be  a func- 
tion of  pay,  promotions,  and  retirement  benefits.  As  depicted  in  the 
causal  loop  in  Figure  2,  the  model  assumes  that  pay  adjustments  are  a 
function  of  attrition.  Pay  was  assumed  to  respond  (through  Congressional 
action)  to  long  term  trends  in  attrition.  Ir.  other  words,  attrition 
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management  included  a oay  adjustment  decision,  'lo  such  decision  was 
available,  however,  with  regard  to  promotions  or  retirement.  Pro, motion 
decisions  were  assumed  to  be  entirely  governed  by  the  phase  point  and 
promotion  opportunity.  Retirement  benefit  adjustments  wore  exogenously 
input  and  did  not  ’■espond  to  anything  in  the  model. 

Obviously,  personnel  management  decision  making  is  far  more  complex 
than  is  indicated  here.  The  level  cf  abstraction  is  indicated,  however, 
because  a very  large  proportion  of  the  decision  making  activities 
involve  a relatively  small  number  of  exceptional  problems  and  events. 
Their  efcect  on  aggregate  behavior  is  probably  very  small.  Since  the 
purpose  of  the  model  was  only  to  indicate  overall  trends  in  the  system, 
it  was  necessary  to  capture  only  the  structure  of  the  major  policies, 
whose  form  and  effects  persist  ror  many  years.  A high  degree  cf  aggrega- 
tion was  specified  in  this  mode1  so  that  the  important  dynamics  of  the 
complete  system  could  be  analyzed  without  becoming  begged  down  in 
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The  System  Dynamics  Methodology 

System  Dynamics  refers  to  a modeling  methodology  developed  by  0.  VI. 
Forrester  of  Massacnusetts  Institute  of  Technology  (M.I.T.)  and  based 
on  information-feedback  control  theory.  According  to  Worcester,  "The 
general  concepts  of  information -feedback  systems  a**e  essential  because 
soon  systems  exhibit  behavior  as  a whole  which  is  not  evident  from  exam- 
ination of  the  carts  separately.  The  Pattern  of  system  interconnection, 
the  amplification  caused  by  decisions  arc  policy,  the  cel  ays  in  actions, 
and  the  distortion  in  information  fiovs  combine  tc  determine  stability 
and  growth"  (Ref  1j:1p;.  The  basic  structure  of  a System.  Dynamics  mode'' 


consists  cf  a number  of  "levels'  ana  1 -lows"  such  as 
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The  levels  represent  accumulations  within  the  system  (for  example,  the 
numoer  of  majors  or  the  number  cf  retirees  at  a given  time);  the  flows 
are  used  to  provide  the  inputs  and  outputs  for  the  levels  (for  example, 
promotions  into  the  major  level  or  deaths  out  cf  the  major  level).  The 
flows  a-'e  controlled  by  decision  functions  which  depend  only  on  informa- 
tion about  the  levels. 

The  value  of  a level  is  computed  by  integrating  (over  time)  the 
net  flow  rate.  In  equation  form: 

L LEVEL. K = LEVEL. J + ( DT) *( IN . JK  - OUT.JK)  (2) 

The  L to  the  left  cf  the  equation  indicates  that  this  equation  defines 
a level.  The  value  of  the  level  at  time  K is  equal  to  its  value  in 
the  previous  time  period  (J)  plus  the  difference  between  the  flow  in 
(IN. JK)  and  the  flow  out  (0UT.JK)  during  the  time  increment  (DT).  The 
time  script  K is  used  to  represent  the  current  time;  J indicates  the 
previous  time  (i.e.,  K-DT);  and  L is  used  to  indicate  the  next  time 
(K+DT).  Flows  have  double  time  scripts  to  indicate  tnat  they  remain  con- 
stant over  the  time  increment  used  for  integration.  This  approximates 
the  integrating  of  a continuous  function  when  DT  is  small.  The  flow 
equations  are  designated  with  an  R (for  rate): 

R OUT. KL  = LEVEL. K/ DELAY  (3) 

Equation  (3)  indicates  that  the  flow  OUT  which  will  exist  over  the  next 
time  increment  is  equal  to  the  current  value  of  the  level  divided  by  a 
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used  to  create  the  decisions  in  the  system.  Some  of  the  decisions  are 
"implicit,"  such  as  in  Equation  (3),  in  that  they  are  unavoidable  results. 
"Overt"  decisions,  however,  can  be  formulated  in  the  rate  equations  to 
simulate  management  or  personnel  decisions.  A closed  loop  feedback  sys- 
tem can  be  represented  by  alternating  level  and  rate  equations.  Future 
rates  are  determined  by  information  about  present  levels  and  then  used 
to  determine  the  future  value  of  the  levels. 
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To  provide  ease  in  programming  se;eral  odder  types  cm  equations  cr'e 
used  in  bui’ding  a model . Auxiliary  equations  (designated  by  an  V can 
be  used  as  intarmeciate  equations  do  keeo  dne  level  and  rade  ecuaticns 
from  becoming  unwieldy.  Constant  (C),  initial  condition  (N),  and  table 
(T)  equations  are  usee  for  inputting  oaraneters  and  data.  Tne  orcgram- 
ming  language  is  called  DYNAMO;  acditional  information  cn  it  can  be 
obtained  from  the  DYNAMO  User’s  Manual  (Rsf  15). 

The  Model  Design 

The  first  part  of  this  cnaoter  related  hew  the  personnel  system 
could  be  described  as  an  information  feedback  system.  The  second  Dart 
of  the  chapter  introduced  a methodology  for  modeling  such  a system. 

This  section  puts  the  two  together.  The  description  has  been  simplified 
to  avoid  excessive  use  of  DYNAMO  terminology.  Appendix  A contains  a 
thorough  technical  explanation  of  tne  model  design. 

The  basic  model  design  was  inspired  by  an  original  rode-  developed 
by  Robert  M.  Emirerichs,  David  F.  Andersen,  and  Mats  G.  Lindquist  (Ref  15). 
Their  approach  was  geared  toward  a DOD-wide  analysis  of  the  military  at 
a very  high  level  cr"  aggregation.  The  active  duty  force  was  represented 
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level  of  aggregation  was  too  high  to  adequately  capture  tne  trends  of 
tne  system  under  the  two  retirement  scenarios.  Therefore  a ccroletal / 
new  model  was  Designed,  although  many  techniques  are  borrowed  from  this 
original  effort. 

Figure  A-l,  Appendix  A,  snows  the  flow  chart  from  which  the  model 
was  bui’t.  Levels  ware  used  to  reo-eser;  tne  active  cutv  erases  itnrcucn 


% r 


colonel).  Secor:  arc  first  lieutenants  were  comoined  into  cne  level; 
caotair.s  we^e  represertea  by  tnree  ievels  in  order  to  secregate  those 
captains  wno  had  already  teen  passed  ever  for  promotion  to  major  and 
those  wno  had  alreacy  beer,  selected  for  promotion  (since  there  can  oe  a 
lengthy  delay  between  selection  and  promotion);  majors  and  lieutenant 
colonels  were  also  accumulated  in  three  ievels;  colonels  required  only 
one  level.  It  was  felt  that  aggregation  by  grade  permitted  more  accurate 
specification  of  decision  functions. 

Tne  only  other  levels  in  the  system  (except  for  pipelines  and  wage 
indices  (see  Appendix  A)  are  the  retirement  pods.  The  levels  shown  in 
dashed  lines  in  Figure  A-l  are  used  only  for  retirement  costing  purposes'. 
The  different  retirement  levels  are  needed  because  cf  the  differences  in 
retired  pay  (see  Appendix  B).  Retirement  pool  levels  are  used  only  for 
costing  purposes.  Except  for  the  death  rates  out  of  these  levels,  no 
decision  functions  (rate  equations)  use  any  information  about  retirement 
levels. 

All  rates,  therefore,  are  based  ultimately  on  the  active  duty  grade 
levels  (i.e.,  the  force  profile).  The  rate  equations  can  be  classified 
4'  ' five  separate  categories:  accessions,  promotions,  voluntary  separa- 
tions, residual  separations  (death,  hardship,  disability,  etc.),  and 
retirement/separation.  The  accession  rate  was  covered  earlier  in  this 
chapter.  Each  of  the  other  four  rate  categories  will  be  briefly  ex- 
plained below. 

Included  in  the  promotion  category  are  the  selection  rate,  nonselec- 
tion rate,  and  the  promotion  rate.  The  selection  rate  is  determined  by 
applying  the  promotion  opportunity  (which  is  a function  cf  the  grade 
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’eve’s,  to  the  .number  of  eligible  officers  (determined  ay  years  o* 
serv’ce;.  Selcw  the  zone  orcmoticns  are  ignored  ir  the  model;  all 
off’ ce^s  nave  only  one  manes  at  promotim.  Those  c'fT"i--e,'s  se’ected 
for  promotion  rove  in  to  a selected-for-?roncticn  level.  The  rate  at 
which  they  leave  t.nis  level,  the  promotion  ■'ate,  is  determined  by  the 
promotion  point  (t.ne  farther  out  the  promotion  point,  me  longer  they 
wait  in  this  level).  Tne  nonselection  rate  is  used  to  transfer  officers 
to  the  passed-over  level. 

The  use  of  the  selectec-for-pronofion  ana  passed-over  levels  does 
not  exactly  correspond  to  the  real  situation,  "or  examcle,  selection 
or  nonsel ection  for  pronotier  to  major  always  occurs  at  the  nine  year 

point  in  the  model.  The  selected  level  is  jsec  as  a "helping  tank" 

\ 

\ 

until  the  officers  reach  the  oromoticr  point  {whim  is  /arying).  In 
reality,  of  course,  the  selection  point  varies  in  conjunction  with  varia- 
tions in  the  promotion  ooint. 


The  voluntary  separation  rates  are  apelied  to  tne  captain,  major, 
and  lieutenant  colonel  levels  (but  not  to  the  selected  or  passed-over 
levels),  "he  formulation  of  these  rates  represents  a key  behavioral 
hvpctnesis.  Equation  (4)  shews  the  fern  of  the  decision  function  for  the 
voluntary  separation  rate  of  captains  (VSR3). 


YSR3..<L  = .-YSR2.K+33.K 


02. < is  the  level  of  captains;  the  fractional  voluntary  separation  ra 
(FY 333)  is  calculated  in  an  auxiliary  eouaticn: 


' /S.R3 . < = r , SR2M*M“CE3 . X*MFM? 3 . <*MFR3c.  < 


The  shape  and  slope  of  the  curve  constitute  a specific  hypothesis  about 
personnel  reactions  to  changes  in  career  expectations.  The  nature  of  the 
hypotheses  is  covered  in  greater  detail  later  in  this  report. 

Residual  separation  rates  are  formulated  in  a very  straightforward 
manner.  The  rate  is  set  equal  to  a fixed  percentage  of  the  level  from 
which  it  flows,  such  as  was  shown  in  Figure  4.  Every  active  duty  level 
and  retirement  level  has  some  form  of  residual  seoarations. 
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The  retirement/ separation  rates  include  involuntary  separations  fo 
nonselection  *or  promotion,  retirements  at  tenure , and  voluntary  retire 
merits,  involuntary  separations  are  cetermined  Ly  the  passed-over  level 
The  voluntary  retirement  rates  are  based  on  an  average  years  of  service 
in  the  grades  (these  can  be  varied  to  reflect  the  3 i -faring  retention 
effects  of  different  retirement  programs. 

The  above  mentioned  levels  and  -ates  constitute  the  basic  struc- 


ture of  the  model.  As  is  evident 


mgure  A-l,  however,  a consider- 


able amount  of  work  was  required  to  completely  specify  the  system.  Thi 
is  dors  as  follows.  Appendix  A provides  a detailed  analysis  of  the 
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cuatior.  formulations.  Append'. x 5 explains  the  methods  of 


monitoring  and  accumulating  costs  generated  b„  the  pe-sonne’  system. 
Initializing  the  model  in  art  eouilipriun  condition  is  explained  in 


Appendix  C,  as  well  as  validation  and  sensitivity  analysis.  An 
Hum  start  is  an  'Important  part  of  the  model  design  in  that  it 
the  user  to  clearly  interpret  the  results  of  inputs  v.hien  gar-er 
disequilibrium.  Appendix  3 contains  the  output  from  a numcer  0 
investigating  tne  behavior  of  the  personnel  system  under  RMA. 
program  listing  is  provided  Appendix  E. 
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bVng  tne  Model 

"his  model,  like  any  ether,  is  based  on  a of  assumptions  an 

simplifications.  It  is  important  that  these  be  clearly  understood  by  a 
one  examining  the  model  cutout.  The  major  assumptions  and  '■es*.-ict'cn 
embodied  in  the  model  are  lasted  b e'er. 

--Tna  force  profile  initialized  into  the  model  represents  t~e 
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profile  ':$  substantial ly  different  from  tne  current  Air  Force  profile. 


It  snou'd  be  understood,  however,  that  the  moos’  could  be  initialized  at 
any  set  o*  values  for  the  profile. 

--The  mocel  assumes  that  D3PKA  is  in  effect. 

--Stable  economic  conditions  were  assumed  to  prevail  for  the  time 
horizon  under  study.  In  fact,  civilian  wages  were  assumed  to  rise  in 
concert  with  the  CPI,  which  in  turn  rose  at  a constant  annual  rate  of 
five  percent.  Little  car.  be  said  in  defense  cf  this  assumption  exceot 
that  it  is  probably  as  good  as  any  and  it  simplified  pay  calculations  con- 
siderably. 

--Under  RKA,  whenever  personnel  had  an  option  of  a deferred  annuity 
or  an  immediate  lump  sum  an  assumption  was  that  they  would  always  opt 
for  the  lump  sum. 

--The  costing  module  does  not  account  for  personnel  already 
retired  (although  it  easily  could). 

--Some  discrete  events  were  treated  in  the  model  as  continuous  in 
nature.  As  an  example,  officers  are  continually  selected  for  promotion 
in  the  model.  In  actuality,  the  selection  process  is  a discrete  event 
occurring  approximately  once  each  year. 

— No  distinction  was  made  between  regular  and  reserve  officers.  It 
was  assumed  that  the  level  of  aggregation  obviated  the  need  for  such  a 
distinction.  Also,  under  D3PMA,  the  importance  of  the  distinction  is 
diminished. 

--Below- tne-zone  promotions  were  assumed  to  be  inconsequential  in 
terms  of  overall  system  behavior. 
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--Accessions  were  assured  to  ha<e  an  infinite  supply,  with  re- 
cruiting costs  dependent  only  on  the  civil ian/rili tarv  wace  ratio. 


--Voluntary  separations  were  also  assured  to  be  or  cons  trained. 
Service  obligations  beyond  tre  initial  obligation  were  ignored. 

The  rost  important  consideration  in  using  this  model  is  under- 
standing its  purpose.  The  oro-jicted  system  costs  are  only  intended  for 
relative  trend  analysis,  not  for  specific  estimates,  “ne  lack  of 
accurate  costing  data  (in  some  cases  different  sources  provided  radic- 
ally different  cost  figures)  makes  this  approach  a necessity. 


Tnis  analysis  of  she  Retirement  Modernization  Act  is  intended  to 
investigate  both  the  cost  trends  and  officer  force  profile  implications 
resulting  from  a range  or  hypothesized  reactions  of  Air  Force  officers 
to  implementation  of  the  retirement  proposal.  The  personnel  force  com- 
ponent included  in  the  model,  Air  Force  line  officers,  are  only  a small 
segment  of  the  total  DCD  personnel  which  would  be  affected  by  RKA; 
therefore,  broad  conclusions  concerning  the  benefits  of  RMA  cannot  be 
drawn  from  this  analysis.  The  results,  however,  can  be  logically 
extended  to  include  the  total  00D  active  duty  officer  force.  It  is 
honed  that  this  analysis  will  encourage  a similar  study  of  DOD  enlisteo 
personnel  so  that  a better  total  understanding  of  RMA's  possible  impacts 
can  be  establ ished. 

RMA  was  designed  to  ultimately  reduce  retirement  costs  and  to  induce 
a particular  pattern  in  retention  rates.  Most  previous  analyses  of  RMA 
show  an  eventual  modest  savings  in  retirement  outlays,  but  fail  to 
reflect  the  trenos  in  other  system  costs  (active  duty  pay,  recruitment/ 
training,  etc.)  created  by  the  induced  changes  in  retention.  Of  equal 
importance  are  the  changes  in  force  profile  which  may  occur  when  retention 
is  altered.  Although  a particular  desired  change  in  the  retention 
pattern  is  identified  with  RMA,  it  is  not  clear  that  the  full  impact  of 
these  chances  has  been  adequately  explored. 

In  order  to  investigate  all  major  cost  trends  and  simultaneously 
examine  changes  in  officer  force  profiles,  a nypotheti cal  force  is  used 
for  the  analysis.  An  officer  force  of  7£,300,  in  perfect  balance  under 
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DOPMA  oojectives,  is  agec  c/er  a fifty  year  horiccr.  vsee  F-; gure  C-i  for 
the  exact  profile).  Toe  only  disturbances  imposed  zr  tni-s  perfect 
force  are  in  the  fort  of  nypotnes i aed  oenavioral  response  to  tre  imole- 
mentati on  of  RMA.  Consequently,  changes  in  force  profile  or  prorot ion 
goals  are  easily  detected.  Further,  because  of  the  explicit  structure 
of  the  .nodal,  the  cause  can  be  traced  to  specific  policies  or  decision 
points.  The  desirability  of  tr.ese  changes  must  be  evaluated  against  the 
state  of  the  current  or  anticipated  force.  The  basic  cost  trencs 
resulting  ~ rom  the  hypothetical  force  should  remain  valid  under  a wide 
range  of  orofiles.  Additionally,  the  use  of  a hypothetical  force 
lessens  the  temptation  to  make  point  cost  predictions.  The  comparative 
results,  therefore,  are  oriented  towards  relative  differences  arc  direc- 
tion of  change  in  the  components  of  total  system  costs. 


Costing 

Three  broad  cost  categories  will  be  reported  in  each  simulation  run. 
under  the  various  behavioral  hypotheses: 

(1)  Accession  Costs,  to  include  orecommissionirg, 
recruitment,  and  initial  training  costs, 

(2)  Total  Active  Duty  Pay 

(3)  Total  Mondisability  retirement  Pay,  to  include 
separation  pay  and  lump  sum  annuity  payments. 


The  cost 

of  ths 

present  retired 

force 

is  tret  tec 

as  s 

jnk 

and 

thus 

vant  for 

temper' 

isor.s  between  re 

ti  r® 

men 

t systems. 

The 

-ef 

ore, 

tne  : 

merit  cos 

t press: 

roed  is  the  cost 

of 

f\  Qljj 

rets  *ees 

only. 

ne  s 

•j"1  c* 

costs 

11  be  u: 

58  v 3 3 3 P * fl  CP  C 8 

tor 

o - 

total  re! e 

vart 

3 vt 

rlt'ri 

cos  ts 

course, 

tradeo*' 

fs  between  these 

v*G 

t c 

ateacri  es 

will 

eve 

1 ve 

deoen 

■i 


the  assumed  changes  ir.  retention.  Accession  cost, 


instance,  is  c 


direct  function  o*  total  fence  retention,  as  is  active  duty  pay  if  one 
assumes  that  military  wages  ere  resoonsive  to  retention.  Also,  total 
retirement  pay  will  fluctuate  as  the  force  prefile  changes.  To  further 
compound  tne  problem,  alterations  in  force  prefile  will  effect  career 
progression  which  may  lead  to  additional  changes  in  retention. 

RMA  is  gradually  phased  into  the  system  during  the  simulations, 
such  that  the  full  change  in  retirement  costing  coefficients  is  not 
realized  until  ten  years  after  implementation.  This  procedure  is  used 
to  aporoximate  the  effects  of  a save  pay  transition  period.  The  reduc- 
tion in  RMA  retirement  benefits  at  age  65  due  to  Social  Security  con- 
tributions attributable  to  military  service  is  not  accounted  for  in  this 
analysis.  A constant  inflation  rate  of  five  percent  is  used  for  future 
costing,  and  any  present  values  reported  are  derived  from  continuous 
discounting  at  seven  percent.  Only  cumulative  costs  to  year  2010  will 
be  presented  in  this  chapter.  Appendix  D contains  full  cost  streams  to 
year  2028.  ' 

Deferred  annuities  are  treated  as  incurred  obligations  which  have 
some  implied  cost  to  the  system  from  the  start  of  RMA  (1981),  even  though 
actual  outlays  will  not  be  made  uni tl  approximately  2005  (Figure  6). 

The  total  cumulative  retirement  costs  reported  will  therefore  be  somewhat 
larger  than  required  outlays.  This  treatment  of  deferred  annuities  is 
analogous  to  establishing  a fund  from  which  to  finance  the  obligations 
being  presently  incurred.  A full  treatment  of  the  costing  methods  and 
assumptions  is  contained  in  Appendix  B. 
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:igure  5.  Deferred  Annuity  Costing 


Behavior;  i Kyootr.eses 

"he  crux  of  tne  analysis  lies  in  the  formulation  cf  a sat  of  beha- 
vioral Hypotheses  concerning  personnel  reaction  to  an  RMA  type  retirement 
proposal.  As  presented  in  Chapter  III,  RMA.  is  designed  to  produce  three 
major  trends  in  retention: 

(1)  increase  •'e  tent  ion  fcr  year  groups  up  to  10  YDS 

(2)  decrease  retention  between  10  and  20  VC5 

(3)  increase  retention  between  20  to  30  YDS. 

This  set  of  reactions  will  hereafter  be  referred  to  as  the  ’intended 
system  response."  The  intended  '■espcnse  is  certainly  plausible  and  is 
included  in  this  investigation,  "he  zesting  feature  o • 2.VA  provides 
strong  support  *or  the  hyootnesis  of  decreased  re ten  tier  between  10  and 
20  (02  since  the  present  retirement  system  offers  acsclute’y  no  ’rcentiv-: 
for  separation  during  these  years.  Likewise,  retention  from  20  to  00  VOi 


snould  increase  cue  to  the  reduction  in  retirement  payments  curing  these 
years,  clone  wish  the  increased  payment  multiplier  from  25  to  30  VQS. 

The  proposed  increase  in  retention  scr  offices  with  less  than  10  YDS  is 
not  as  intuitively  clear.  This  group  of  officers  can  be  divided  into 
two  broad  categories:  (1)  those  who  under  the  present  retirement  system 
intend  to  voluntarily  separate,  and  (2)  those  who  under  the  present 
retirement  system  intend  to  continue  military  service  until  at  least 
20  YOS.  Some  of  those  in  the  first  group  might  be  enticed  by  the  RKA 
vesting  feature  to  continue  service  until  at  least  10  YOS.  However,  a 
portion  of  those  in  the  second  group  may  perceive  the  reduction  in 
retirement  payments  from  20  to  30  YOS  as  an  erosion  of  benefits  and, 
consequencly,  decide  to  separate  from  service.  Note,  also,  that  the 
officers  witn  less  than  10  YOS  are  not  protected  by  save  pay  under  the 
assumed  1C  year  transition  period.  It  is  not  clear  which  of  the  two 
categories  will  dominate  in  the  determination  cf  overall  change  in 
retention  for  these  year  croups.  Consequently,  a second  hypothesis  is 
formulated  which  reverses  the  intended  response  for  officers  with  less 
than  10  YOS. 

Structure  of  the  Analysis 

As  a base  case  for  comparing  hypotheses,  the  model  was  run  under 
the  present  retirement  system  without  any  changes  in  retention.  A 
transition  to  RMA  was  also  run  with  no  changes  in  retention  so  that  the 
effects  of  behavioral  hypotheses  could  be  further  isolated.  The  remainder 
of  the  simulation  runs  involve  some  degree  cf  personnel  reacticr  to  RMA. 

The  hypothesis  of  intended  system  response  is  investigated  on  three 

f 

levels  cf  intensity.  Tne  parameter  values  chosen  to  represent  these 
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intensifies  are  selected  only  to  show  cos:  and  profile  trends,  arc  no 
attempt  is  made  to  select  the  most  likely  personnel  resDonse.  The  rnoce 
inputs  used  to  achieve  these  responses  arg  summarized  below: 


Weak  Intended  System  Response 

-Retention  in  0-ls/0-2s  i nc^eased  53 

-Retention  in  0-3s  increased  ITT 

-Retention  in  Q-ds  decreasec  10* 

-Retention  in  0-5s  (prior  to  20  YCS) 
decreased  5T 

-Average  Year  cf  Retirement  for  0-5s 
and  0-5s  increased  by  .5  year 

Moderate  Intended  System  Response 

-Retention  in  0-1s/0-2s  ; ncreased  by  10* 

-Retention  in  0-3s  increased  by  20T 

-Retention  in  G-4s  decreased  by  200 

-Retention  in  0 -5s  (prior  to  20  YQS) 
decreased  by  10" 

-Average  Year  of  Retirement  for  0-5s 
and  0-5s  increased  by  1 year 

Strong  Intended  System  Response 

-Retention  i r,  0-1  s/Q -2s  increased  by  23': 


Retention 

i n 

0-3s 

■'ncreased 

by 

‘irv. 

Retention 

in 

0-4s 

decreased 

by 

CQ*' 

Retention 

decreased 

i n 
z-j 

0-5$ 

o r - 

L * 3 

(prior  to 

vric 

-Average  Year  c*  Retirement  for  0-3s 
and  0-cs  increaseo  by  1.5  years. 

These  r65-onse3  *r2  gradually  phased  into  the  system  over  a ten  year 
period,  beginning  ir  1361  simulated  -IMA  :rxTerentetion( . 


The  hypothesis  of  reverse  intended  response  for  officers  with  less 
t-.an  10  YCS  is  examine:  on  only  one  response  level.  It  is  included  to 
illustrate  c contrast  with  the  intended  system  responses.  The  inputs 
used  tc  achieve  the  reverse  response  are  also  gradual ly  phased  into  the 
system. 

Reverse  Interaed  System  Response 

-Retention  in  0-ls/0-2s  decreased  by  23 % 

-Retention  in  C-3s  decreased  by  10* 

-Retention  in  G-4s  decreased  by  20% 

-Retention  in  0-5s  (prior  to  20  YOS) 
decreased  by  10* 

-Average  Year  of  Retirement  for  0-5s  and 
0-6s  increased  by  1 year 

Each  of  the  four  response  patterns  is  evaluated  against  two  hypoth- 
eses on  the  responsiveness  of  military  wage  to  retention.  The  first  set 
of  simulations  assumes  that  military  wage  is  not  responsive  to  change  in 
retention.  One  could  interpret  the  changes  in  retention  from  these  runs 
as  being  desirable,  with  no  effort  being  made  to  counter  the  trends  with 
pay.  The  second  set  cf  simulations  assumes  a definite  but  weak  relation- 
ship between,  wage  and  retention.  Of  course  this  relationship  is  com- 
pletely hypothesized  and  included  only  to  show  changes  in  trend.  All 
simulation  runs  assume  a "moderate"  sensitivity  between  career  expecta- 
tions and  retention. 

Results  are  presented  for  the  two  sets  of  simulations  (with  and 
without  military  wage  response)  in  the  form  of  cost  trends  and  force 
profile  changes.  Cumulative  costs  to  year  2010  are  presented  for  the 
base  case,  and  the  costs  from  all  other  simulations  are  presented  as 


■ 


the  increase  ( + ) or  decrease  (-)  from  the  base  case  figures.  Chances 
in  force  profile  are  presentee  i'n  a seoara te  tab'e,  ojt  in  a similar 
fashion.  It  should  be  explained  that  up  be1’  the  ass -’’■of  ons  ?f  a f'xed 
total  officer  fo^ce  and  fully  ril;ed  grade  ceilings  c o r "'--s . 0-5$,  and 
0-6s  the  only  major  profile  changes  due  to  retention  al aerations  will 
occur  in  the  ratio  of  lieutenants  ana  captains,  the  accession  rate,  arc 
promotion  points  or  opportunities  (see  Appendix  C for  a discussion  of 
basic  behavior  in  the  Military  Personnel  System  (MPS)l.  A change  in 
retention  first  produces  a corresponding  change  in  accessions  (in  order 
to  maintain  force  level],  which  in  turn  changes  the  lieutenant/ captain 


ratio.  The  charge  in  the  number  of  captains  produces  a chance  in  the  cromo- 
tion  point  (promotion  ooportun’ ty,  also,  if  the  chance  is  severe  enough) 
to  0-4.  This  effect  is  transferred  eventually  to  all  downstream  pro- 
motion points.  The  system  behavioral  modes  are  gene-ally  oscillatory 
in  nature,  but  representative  values  at  about  year  2000  fen  accessions, 
lieutenants,  captains,  and  ororotion  point  to  0-4  are  tabled  to  identify 
the  trends.  Appendix  0 graphs  the  continuous  trajectory  of  these  pro- 


file changes. 


I.  Results  under  the  Hypothesis  of  No  Military  Pay  Responsiveness 
to  retention.  Table  III  indicates  that  the  Retirement  Modernization 
Act,  under  the  assumption  of  no  persenre’  response,  results  in  slightly 
to  re  cos  - for  retirement  3rd,  thus,  3 slichtly  n i ere  ^ cccs'*  system  cost. 
However,  if  the  retirement  cost  1 s -ed uced  by  the  imoi-'ed  cost  of  future 
annuities,  a net  savings  of  approximately  .3  billion  w'll  oe  realized. 


E s t i iTic tec  Cost  Impli  cations  of  the  Retirement  Modern! zetion  Act  Under  the 
Assumption  of  No  Military  Pay  Responsiveness  to  Retention 


Cumulative  Costs  in  Billions  to  Year  2010 


Acces-  Active  Retire-  Total 
si  on  Duty  ment  System 

Costs  Pay  Pay  Costs 


Discounted 

Total 

System 

Costs 


Present  System 


1.  Accession  Costs  include  precommissioning,  recruitment,  and 
initial  training  costs. 

2.  Retirement  Pay  includes  Separation  Pay.  Captains  involun- 
tarily separated  are  assumed  to  choose  the  lumo  sum  option. 
Retirement  pay  of  persons  retiring  before  1978  and  of  all 
disability  retirees  is  not  included. 

3.  Annual  rate  of  inflation  is  assumed  at  5*.  Total  System 
Costs  are  discounted  at  7%. 

4.  Minus  (-)  reflects  lower  cost.  Plus  (+)  reflects  higher 
cost.  NC  reflects  no  change  in  cost. 

5.  Implementation  of  RMA  is  1981  with  a 10  year  save  pay 
transition. 


6.  The  retirement  pay  column  for  RMA  cases  may  be  reduced  by 
approximately  1 billion  if  deferred  annuity  obligation  is 
excluded. 


r 


This  slight  savings  's  consist?' * with  ~cst  other  R.“'A  costing  analyses 
(Ref  1 T:2o) . As  inte-cec  system  ^esconse  increases,  ~cre  orligatio  r 


for  is '“**0 r.  2 p n u ' t ;t : 
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retirement  costs,  -gain,  actual  outlays  fo-  reti rement  wcul d remain 
about  one  same  as  the  intended  res.crse  increased.  This  occurs  due  to 
offsetting  effects  of  slightly  reduced  retirement  peels  end  increased 
retirement  pay  oer  retiree  (the  increase  in  average  year  of  retirement 
produces  botn  of  these  effects).  Active  duty  pay  increases  sligntly 
for  tnese  cases  aue  to  a resulting  force  which  is  scmewnat  senior  in 
grade,  "he  real  payoff  for  RMA  under  intended  system  resoonse  is  the 
savings  realized  through  decreased  accessions.  The  case  or  RffA  under 
a reversa'  in  intended  resoonse  shows  effects  which  are  exactly  oppo- 
sity  -non  intended  response.  An  examination  of  cnances  in  force  oro- 
file  will  support  the  trends  in  accession  cost  and  acti  re  duty  cay, 
as  well  as  present  a more  complete  picture  of  RMA  impacts. 

Table  I V illustrates  that  when  there  is  no  response  to  R.VA,  the 
force  profile  moves  as  before.  As  intended  system  response  increases, 
overall  retention  increases,  and  thus  the  system  requires  a smaller 
eccessior  rate  for  the  fi xed  fcrce  size,  “herefore  tne  accession  tost 
falls  as  previously  shown  in  Table  III.  The  cecreased  accession  rate 
results  in  less  lieutenants  and  mere  captains.  This  more  senior  force 
causes  an  increase  in  active  duty  cay.  Finally,  the  increased  rurtoer 
of  captains  causes  some  stagnation  in  the  promotion  syste”.  as  illus- 
trated in  "able  IV  by  the  promotion  points  to  u-A . Too  o-pmot:on 
points  to  G-5  and  0-5  also  increased  as  •ntenced  system  response  -r- 


creases , 


a lesser  degree  than  tne  oro~otien  point  to  G-a. 


x * 


TABLE  IV 


rorce 

Profile  Implications 
Assumption  of  No 

of  the  Re ti 
Military  Pay 

remen t Modern", ration  Act  under  me 
Responsiveness  to  Retention 

| 

• 

Point 

Approximations  at  Year 

2000 

i 

i 

L 

Case 

Accessions 

Its 

Capts 

Promotion 
Point  to 

0-4 

i 

! ^resent  System 

6950/yr 

27200 

21200 

10  YOS 



I RMA, 

! 

No  Personnel 

Response 

NC 

NC 

NC 

NC 

j RMA, 

Weak  Intended 
Response 

-250/yr 

-900 

+900 

+ . 2 y rs 

i RMA, 

1 

Moderate 

Intended  Response 

-450/yr 

-1700 

+1700 

+.5  yrs 

! RiMA, 

i 

Strong  Intended 
Response 

-850/yr 

-2400 

+2400 

+ .9  yrs 

i RMA, 

i 

Re  verse 

Intended 'Response 

+490/yr 

+ 1200 

-1200 

-.5  yrs 

For  the  case  of  reverse  intended  response,  overall  force  retention  is 
decreased.  The  effects  on  the  profile  are  the  opposite  of  those  under  the 
intended  response. 

Table  III  and  IV  must  be  considered  jointly  in  judging  the  value  of 
RMA  to  the  officer  force.  Although  it  appears  that  RMA  might  result  in 
some  savings  if  response  is  in  the  intended  direction,  the  savings  result 

i 

more  from  the  change  in  retention  than  the  retirement  scheme  itself.  If 
officer  personnel  with  less  than  10  YOS  react  negatively  toward  RMA, 
total  system  costs  may  rise  due  primarily  to  decreased  retention.  Any 
cost  implication,  however,  must  be  simultaneously  weighed  against  the 
resulting  trends  in  force  profile. 
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.Results  under  the  Hypothesis  of  Mi i tiry  wage  Resoons-v 
to  Retention,  "hese  simulations  are  included  to  illustrate  how  the 
Military  Personnel  System  (MPS)  might  counter  undesired  changes  in  reten- 
tion with  changes  in  military  wage.  ~he  beginning  force  profile  in  these 
simulations  is  ideal  under  DOPMA  objectives,  and  any  cnange  the  retention 
patterns  would  be  undesirable.  In  order  to  determine  how  responsive 
military  wage  should  be  to  separation  rates,  one  must  somehow  place  a 
va"!ue  on  proper  force  orofile.  Even  if  this  value  is  determined,  there 
exists  a basic  tradeoff  between  retention  and  accessions  which  further 
compounds  the  problem.  For  instance,  if  military  wage  were  reduced  in 
order  to  encourage  separations,  the  full  cost  saving  in  active  duty  pay 
would  be  somewhat  (if  not  entirely)  offset  by  increased  accession  cost. 
These  relationships  deserve  the  attention  of  a full  analysis,  and  the 
results  here  are  only  examples  of  likely  trends  and  basic  cost  tradeoffs. 


The  basic  hypothesis  at  work  for  this  example  is  tnat  no  change  in 
force  profile  is  desired  as  a result  of  RMA  implementation,  and  chat 
military  wage  will  be  increased  or  decreased  as  necessary  to  counter  the 
personnel  response  introduced.  Table  V contains  the  cost  implications 
for  these  simulations,  when  the  results  are  cornea red  to  "able  III, 
where  military  wage  is  assumed  insensitive  to  retention,  one  sees  that 
the  column  for  active  duty  pay  is  marked ly  deferent.  For  toe  three 
cases  of  intended  system  response,  trie  increases  in  retention  cause  a 


decrease  vn  military  wage, 
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TABLE  V 


Estimated  Cost  Implications  of  the  Retirement  Modernization  Act  Under  the 
Assumption  cf  Military  Wage  Responsiveness  to  Retention 


l 

Cumulative  Cos 

gm 

nssa 

Year  2010 

f 

Acces- 

Discounted  1 

I 

1 

1 

sion 

Costs 

m 

tea 

Total 

System  Costs  ! 

; Present  System 

53.7 

140.4 

37.0 

231.1 

66.0 

RMA, 

No  Personnel 
Response 

NC 

NC 

+ .5 

+ .5 

1 

+ .1 

| RMA, 

Weak  Intended 
ResDonse 

-1.2 

-1.7 

+ .6 

-2.3 

-.5 

! RMA, 

1 

Moderate  In- 
tended Response 

-2.1 

-3.4 

+ .8 

-4.7 

-1.0 

i pvn 

I ’ 

Strong  Inten- 
ded Response 

-3.5 

-5.5 

+ .9 

-8.1 

-1  .6 

| RMA, 

Reverse  In- 
tended Response 

+1.8 

+3.4 

+4.9 

+1.0 

accessions.  Nevertheless,  total  system  cost  has  decreased  under  this 
particular  hypothesized  relation  between  wage  rates  and  retention.  In  the 
last  RMA  case,  where  overall  retention  has  decreased,  military  wage  is 
increased.  Instead  of  the  previous  savings  in  active  duty  pay  (Table  III), 
the  cost  ’s  substantially  more.  This  increase  in  active  duty  pay  is  of. 
set  somewhat  by  a decreased  accession  cost,  but  the  total  system  cost  for 
this  case  is  still  more  in  Table  V than  Table  III.  Finally,  Table  VI, 
when  compared  to  _cle  IV  shows  that  the  changes  in  force  profile  have 
been  partially  suppressed. 
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force  Profile  Implications 
Assumption  of  Mil 

of  the  Re 
i ta ry  Wage 

ti  v"  2 n t ^'C  " 

Res  pons-'  ven^. 

'nizatipn  A 
s s to  Re  ten 

ct  Under  the 
tion 

Point 

Approximac 

’ens  at  Year 

2000 

I 

Case 

Accessions 

Its 

Casts 

-remotien  ; 
Point  to 

0-A 

i Present  System 

5959/yr 

27200 

21200 

10  YOS 

! RMA,  No  personnel 

Response 

NC 

NC 

NC 

i 

f,c  i 

1 

j RMA,  Weak  Intended 
Response 

-1 50/yr 

-500 

+ 300 

i 

+ - 2 yns  | 

RMA,  Moderate 

Intended  Response 

-250 /yr 

-1300 

+1300 

» 

l 

-.5  yrs  | 

RMA,  Strong  Intended 
Response 

-4 50/yr 

-1900 

-1900 

! 

.7  yrs 

i RMA,  Reverse 

Intended  Response 

1 . 

+250/yr 

+90G 

-900 

-.4  yrs  ; 

Conclusions 

Any  confidence  '' n the  results  presented  in  this  c- 
derived  tn rough  confidence  in  the  moae!  as  a reasonable 
of  the  NPS.  The  v'eader  is  encouraged  to  investigate  Ap 
E *or  a detailed  development  of  the  rode  I . At  the  leas 


aoter  rust  be 
represented  or. 
csnd'  :es  A *jc 
t,  is  hoced 


that  t'"-e  "’ethcd  developed  for  examining  total  cersonr.e1  syst 
is  judged  as  viaole  ana  useful.  The  accroach  was  aired  at  a 
ran/  relevant  factors  as  possible  wnen  internal  or  external 
'noosed  on  the  Military  Personnel  System.  The  RMA  ana’ysis 
vev'cle  for  prsl imlnary  joint  testing  of  the  system  dynamics 
atol'ed  to  v'a  personnel  system  and  the  v'etiremsnt  'ss-e. 


am  behavior 
xtos i nc  as 
cnanges  are 
was  usee  as 
"erode  logy 
’he  results 


- K 


da 


1 
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muse  be  interpreted  ir  the  context  of  all  model  assumptions.  Although 
toe  trercs  icentified  were  consistent,  the  magnitudes  involved  were 
small  relative  to  total  system  cost.  However,  the  analysis  should 
demonstrate  that  retirement  proposals  cannot  necessarily  be  evaluated  on 
retirement  cost  alone.  Ir  this  analysis,  the  RKA  retirement  cost  was 
generally  the  least  influential  factor.  It  seems  that  the  success  or 
failure  of  RHA,  in  terms  of  cost  and  force  profile,  will  depend  mostly 
on  personnel  acceptance  of  the  proposal. 
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APPENDIX  A 


MODEL  DOCUMENTATION 

This  appendix  presupposes  a familiarity  with  the  system  dynamics 
methodology  anc  the  DYNAMO  simulation  language. 

General  Description  of  the  Mode  1 

The  model  used  in  this  analysis  consists  of  a structural  representa- 
tion of  the  Military  Personnel  System  (MRS)  with  a costing  model  super- 
imposed for  comparative  purposes.  The  structural  portion  was  constructed 
• as  a general  purpose  model  which  can  be  used  independently  of  the  costing 

nodule  in  order  to  evaluate  force  management  policy.  This  appendix  will 
reconstruct  the  structural  model,  while  the  costing  module  will  be  pre- 
sented in  Appendix  B. 

The  overriding  consideration  during  the  building  of  the  model  was 
to  represent  the  MRS  in  a simple,  continuous,  and  highly  aggregated 
fashion,  with  special  emphasis  on  how  and  why  personnel  enter  the  system, 
leave  it,  and  progress  through  it.  The  model  only  considers  line  offi- 
cers from  grade  0-1  through  0-6.  This  category  of  officers  not  only 
makes  up  the  bulk  of  the  officer  force,  but  also  determines  the  direction 
of  most  management  policy.  Management  policy  for  other  categories  of 
officers  (Medical,  JAG,  etc.)  is  often  made  under  special  and  unique 
considerations  not  typical  of  the  general  force. 

The  most  unique  characteristic  of  the  MPS  is  that  it  is  essentially 
a closed  system--personnel  only  enter  from  the  bottom  (graae  0-1)  and 
requirements  in  one  g**ade  must  be  supplied  by  the  grade  immediately 
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below  it.  The  only  exception  to  the  closed  system  fc <-  line  officers 


results  when  Reserve  officers  are  moved  laterally  into  the  system 
during  wartime  circumstances.  This  lateral  capability  's  not  reflected 
in  the  model,  even  though  it  could  conceivably  oe  exercised  curing 
peacetime.  The  closed  nature  of  the  system  places  great  ^crmal  emcha- 
sis  on  long  range  personnel  planning  and  is  directly  responsible  for 
much  of  the  management  policy  implemented.  Under  this  limitation,  per- 
sonnel planners  are  faced  with  the  primary  objectives  of  (1)  maintaining 
the  officer  force  near  the  level  authorized  by  Congress,  [2)  maintaining 
a balanced  grade  structure  as  prescribed  by  Congress,  (3)  providing 
reasonable  and  predictable  career  progression  for  the  officers.  The 
last  objective  is  necessary  in  order  to  keep  retention  rates  in  check  and 
to  fulfill  an  "obligation"  to  the  force.  However,  as  previously  dis- 
cussed in  the  body,  retention  is  determined  by  many  factors  beyond  the 
control  of  personnel  management,  including  military  oay  and  retirement 
benefits.  When  personnel  management  is  faced  with  cnanging  retention 
rates,  the  alternatives  for  responding  are  limited.  Although  other  short 
term  policies  are  sometimes  available,  usually  a chance  in  caree"  pro- 
gression for  some  officers  is  made  in  order  to  fulfill  the  first  two 


objectives.  For  instance,  an  increase  in  retention  of  0-4s  would  have 
the  following  immediate  effects: 

(1)  Captains  would  oe  promoted  to  major  3t  a later  tire 
in  their  career  (a  cnange  in  promotion  point)  or 
fewer  from  each  year  grouo  would  be  promoted  (a 
chance  in  promotion  opportunity)  or  a combination 


(2)  Since  more  majors  are  available  for  selection  to  lieutenant 
colonel,  a decrease  in  promotion  opportunity  will  occur, 

or  a chance  in  promotion  point,  or  a combination  of  both. 

(3)  A decrease  in  accessions  into  the  system  ir.  order  tc  meet 
the  overall  force  level. 

Of  course  once  these  interactions  are  set  in  motion,  the  process  is 
tnen  a continuous  chain  of  reactions.  The  captains,  sensing  a turn  for 
the  worse  in  career  progression,  may  decide  to  exit  the  system  at  a 
higher  rate.  By  now  having  fewer  captains,  the  career  progression 
may  once  again  approach  the  ,:desired"  parameters.  Add  to  this  chain 
some  delays  to  account  for  officers  perceiving  changes  in  the  system, 
and  one  has  a process  which  is  next  to  impossible  to  second  guess  by 
intuition  alone.  The  model,  then,  is  an  attempt  to  capture  some  of  the 
important  interactions  cf  the  KPS  in  order  tc  understand  better  the 
dynamic  behavior  of  the  system.  Figure  A-l  is  a general  flow  chart  of 
the  structural  model  which  illustrates  the  rates  and  levels  chosen  to 
represent  the  system.  The  following  is  a general  discussion  of  the 
major  features  of  the  model;  a detailed  description  follows  later  in 
this  appendix. 

Model  Aggregation.  Unless  one  choses  to  track  each  individual  and 
all  his  characteristics,  some  degree  of  aggregation  is  necessary  in  any 
model.  The  extent  cf  the  aggregation  is  dependent  on  the  purpose  of  the 
model.  What  may  be  considered  a homogeneous  group  for  one  model  may  not  be 
for  another.  For  this  model,  fairly  homogeneous  groups  were  required  for 
costing,  behavioral  responses  to  changes  within  the  system,  and  for 


59 


r 


analysis  of  personnel  policy  application.  Officer  grace  was  chosen  as 
the  primary  means  of  aggregation  tc  fulfill  these  requirements. 

Figure  A-l  illustrates  how  the  aggregation  was  accomplished.  Tne 
outer  lefthand  and  righthand  columns  of  levels  (dashed  blocks)  are 
retired  levels.  The  two  inner  columns  represent  the  active  duty  force 
Grades  0-1  and  0-2  were  aggregated  as  one  level  (012).  In  each  of  the 
grades  0-3  th-ough  0-5,  it  was  felt  that  the  officers  could  be  placed 
in  one  of  three  categories:  (1)  a member  cf  the  grade  who  has  not  yet 
been  considered  for  promotion  (03,  04,  05),  (2)  a member  of  the  grade 
considered  and  selected  for  promotion,  but  not  yet  promoted  (OSS,  04S, 

053),  and  (3)  a member  cf  the  grade  considered  for  promotion,  but 
passed  over  (C3P,  04P,  05P) . These  distinctions  within  grade  were  made 

V.  I 

in  order  tc  better  represent  the  promotion  system,  and  to  provide 
groups  of  officers  within  grade  who  would  have  distinctly  different 
behavioral  responses  to  changes  within  the  military  personnel  system. 

0-6s  were  aggregated  into  a single  level  (06). 

The  lefthand  column  of  retired  levels  represents  those  officers 
who  have  retired  from  each  grade  (0-3  through  0-5)  prior  to  consideration 
for  promotion  to  the  next  grade  (R03V,  R04V,  R05V).  The  top  level  in  the 
far  right  column  represents  0-3s  who  have  been  separated  from  active  duty 
service  due  to  some  force  reduction  policy  (R03R).  The  remaining  levels 
in  the  right  column  are  those  officers  who  have  retired  after  being 
passed  over  for  promotion  (R03I,  R04,  R4R14A,  R05,  R5RMA,  R06,  R6RMA). 

Each  of  the  grades  0-4  through  0-6  has  two  retired  levels  on  the  right. 

The  second  level  is  used  during  a transition  tc  a new  retirement  system. 


The  distinction  between  retired  pools  (left  and  right  columns)  is  made 


Also,  the  methods  cf  costing  -eft  and  cion;  reti reTerts  levels  are  very 
different  (See  Appendix  3). 

Personnel  Management  Policy  Incorporated  *r  tne  Model . Management 
policy  is  included  in  the  model  which  strives  to  maintain  force  struc- 
ture, promotion,  and  tenure  parameters  set  forth  by  DOPMA.  Accessions 
(AR)  are  created  based  on  predicted  attrition  and  total  force  deficien- 
cies. Uniform  reductions  in  0-3s  occur  when  total  force  surplus  occurs. 
Sufficient  numbers  are  promoted  to  3-4,  G-5,  and  05  to  maintain  the  auth- 
orized percentage  of  total  force  in  each  of  the  grades.  The  system 
strives  to  maintain  the  desired  promotion  opportunities  and  promotion 
points  outlined  in  DOPMA.  Forced  re fci remen ts  occur  in  grades  QA-05-06 
when  a surplus  exists  *r.  these  grades.  Figure  A-2  outlines  the  numeric 
parameters  which  serve  as  goals  for  the  system  anc  the  model. 

Ways  Through  arid  Out  of  tre  System.  For  an  officer  to  successfully 
progress  through  the  system,  he  must  mallow  the  center  column  in  Cicure  A-l . 
He  must  be  selected  througn  a selection  rate  (SR;  and  then  promoted  (PR) 


the  next  grace  as  positions  become  available.  (Selection  and  ore-motif 


r 


imwn 


through  tne  voluntary  separation  rates  (7 SR).  The  only  cutraces  from 


the  retirement  leva’s  are  sea cr,  rates  [DR'. 


Fhe  only  rates  which  are  fixed  and  constant  in  tne  mccel  are  the 


residual  separation  rates  • RSR)  ana  oeatn  rates  (DR).  The  management 


policies  reflected  in  the  model's  logic  will  continuously  change  the 


accession  rate  (AR),  selection  rates  (SR),  promotion  rates  (?R),  ■'educ- 


tion in  force  rates  (RIFR),  and  forced  retirement  rates  (-RP.)  in  a r 


attempt  to  maintain  the  desired  force  parameters.  The  managemen: 


changes  are  made  in  response  to  changes  in  the  retirement  rate  (?.R)  from 


passed-over  pools  and  changes  in  tne  voluntary  separation  rates  (VSR), 


or  to  force  build  up/ reduction . The  retirement  rates  ' RR)  change  in 


response  to  the  relative  attractiveness  of  retiring  under  tne  retire- 


ment system  being  considered.  The  most  interesting  interaction  occurs 


between  the  system  and  the  voluntary  separation  rates  (VSR).  These 


rates  are  determined  within  tne  model  by  three  independent  '"actors: 


career  expectations,  military  pay  relative  to  civilian  cay,  ana  retire- 


ment benefits.  Estimated  perception  lags  are  incorporated  for  each 


JCtor.  As  pointed  out  earlier,  oromoticn  opportunity  a';  '■'cmof’cn 


:oir *■  are  largely  dependent  on  tne  73 Ss  which  have  existed  previously. 


Sirce  VSRs  are  dependent  partially  on  career  expectations  (a  conoi nation 


of  promotion  opportunity  an:  promotion  point),  a negative  *aedt 


is  in  effect,  as  illustrated,  ir  Figure  A- 3.  Military  cay  h?$  also  oeen 


linxea  carfally  tc  VSRs,  s.ch  that  sustained  increases 


lead  to  ‘ arqer  increases  in  -i 1 i tarv  cav.  This  creates  another  negative 


. ■>***- 


student  cr  system  dynamics  the  reasons  are  obvious.  The  model  is  started  in 
'--c  ie  eau'librium  such  that  a constant  force  level  is  maintained,  a 
• i~  ‘•:sicr  ■'ate  feecs  the  system,  and  all  management  goals  are  met. 
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In  short,  tne  system  is  started  at  an  optimum  and  will  sustain  itself 
until  disturbed,  'leedless  to  say,  the  military  personnel  system  nas 
never  been  in  this  state  and  never  will  be.  But  it  is  important  to  start 
the  system  in  equilibrium  so  that  when  disturbed  one  can  observe  the 
exact  response  of  the  system  to  the  oarticular  perturbation.  These 
responses  would  be  present  under  nonequilibrium  conditions,  but  may  be 
obscured  by  the  normal  oscillations  in  tne  system.  If  the  system 
proves  inherently  stable  or  unstable  when  disturbed  in  equilibrium, 
then  the  same  c.naracteristi cs  will  prevail  from  an  out  of  equilibrium 
start.  From  tne  equilibrium  start  we  are  better  able  to  identify 
problem  areas  in  she  system  and  to  make  the  correcting  adjustments  tc 
management  policy.  Special  considerations  also  must  be  made  to  inter- 
pretation of  system  costs  under  these  hypothetical  conditions  and  will 
be  discussed  in  Aooer.dix  B. 


Detailed  Model  Description 


This  section  will  present  a detailed  look  at  equation  formulation 
using  DYNAMO,  version  III  F,  (Ref  15).  All  majo'*  assumptions  in  the 
model  will  oe  revealed  by  examining  tne  equations.  Since  the  model  is 
somewhat  repetitive  in  structure  from  one  grade  level  to  tne  next,  only 
represented ve  equations  will  be  explicitly  covered  Level  eouaticns 
will  be  covered  first,  followed  by  an  examination  of  d ve  functional 
categories  of  rate  equations. 

Level  Equations.  All  level  equations  are  constructed  in  the  standard 


DYNAMO  format  and  can  oe  formulated  :-y  reference  to  7i  gure  A-l . The  content  of 


any  level  at  the  present  ti_e  ;<  is  simply  ore  content  broucnt  forward  frot 


the  previous  time  0 plus  the  net  flow  in  or  out  of  the  level  for  the 
DT  period  between  J and  K.  Examples  are  shown  below  (Refer  to 
Figure  A-l): 

L 012. K = 012. J + (DT) (AR. JK-RSR2 . JK-VSR2. JK-NPR2 . JK-PR2 . JK) 

012:  Level  of  0-ls  and  0-2s  (men) 

AR:  Accession  Rate  (men/year) 

RSR2:  Residua]  Separation  Rate  from  012  (men/year) 

VSR2:  Voluntary  Separation  Rate  from  012  (men/year) 

NPR2:"  Nonpromoted  Rate  from  012  (men/year) 

PR2:  Promotion  Rate  from  012  (men/year) 

DT:  Fraction  cf  year  between  computations 

The  level  of  lieutenants  (012. K)  is  simply  the  previous  level  (012. J) 
plus  accessions  during  DT  minus  the  three  attritions  (residual,  volun- 
tary, nonpronction)  and  minus  the  promotions  during  the  period  DT. 

L 03. K = 03.0  + ( DT) (PR2 . 0K-RSR3. JK-VSR3. JK-NSR3. JK-RI FR. JK-SR3. JK) 

03:  Level  of  0-3s  prior  to  selection  for  0-4  (men) 

PR2:  Promotion  Rate  of  0-2s  to  0-3  (men/year) 

RSR3:  Residual  Separation  Rate  from  0-3  (men/year) 

VSR3:  Voluntary  Separation  Rate  from  0-3  (men/year) 

NSR3:  Nonselection  Rate  from  0-3  (men/year) 

RIFR:  Reduction  in  Force  Rate  (men/year) 

SR3:  Selection  Rate  of  0-3s  for  promotion  to  0-4  (men/year) 
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Levels  04  end  05  ere  structured  as  the  03  level  exceot  that  there  is  no 
reduction  in  force  rate  (RIF3.;  rrom  these  levels. 

L C5.;<  = 06 . J+( OT)  (PR5.  JK-RSR6 . JK--RR5 . JK-RR6.  JK) 

06:  Level  of  0-6s  (men) 

RSR6:  Residual  Separation  Rate  rrom  06  including  promotions 
to  General  Officer  (men/year) 

FRR6:  Forced  Retirement  Rate  of  0-5s  (men/year) 

RR6:  Normal  Retirement  Rate  of  0-6s  (men/year) 


L 03S.K  = 03S . J+( 0T) (SR3. JK-PR3. JK-RSR3S . JK) 


03S: 

0-3s  Selected  to  0 

-4  5 

nd 

await 

i n g promotion 

(men) 

5R3: 

Selection  Rate  of 

0-35 

to 

0-4 

(men/year) 

PR3: 

Promotion  Rate  of 

0-3S 

to 

0-4 

( men/ye3r) 

RSR3S: 

Residual  Separation  Ra 

te 

from 

03S.  (ren/yea 

r) 

From 

management's 

taint  of  view,  OSS 

is  an  i 

r.  v e n t o ry  from  w h i c 

h officers 

can 

be  s 

^polled  t 

o the  0-4  level. 

he  i 

n ven to ry 

can  oe  ad jus 

ted  by 

cna.n 

ces 

in  the  se 

lection  rate  or  promo ti 

on 

ra  te . 

Levels  Q4S 

and  OSS 

are 

iden 

ti cal  in 

structure  to  OSS. 

L 

04? 

.:<  = G4P. 

J+{  DT){.NSR4.  jK-?S?4 

3.J:< 

-RR 

4.JK- 

FRR4.  J'<) 

Q4  p . 

0-4s  Passed  Over  ( 

men } 

NSR4; 

'ionselecticn  Rate 

of  C 

-4s 

to  0 

-5  (rrer/year) 

RSR4R: 

Residual  Separation  Ra 

f o rn 

04?  (men/yea 

) 

RP4 

Normal  Retirement 

Ra  te 

tVOfli 

? (men/yea ') 

FRR4: 

-orced  Retirement 

Rate 

fr cm  C& 

? (.men /year' 

CSP  is  identical  in  structure  to  04?,  and  C3F  is  similar  except  for  she 
exclusion  of  a Forcec  Retirement  Rate. 

The  retirement  levels  (dashed  clocks  in  Figure  A-l)  were  formula- 
ted to  facilitate  costing  anc  transitions  between  retirement  systems. 

The  formulations  of  these  levels,  which  is  not  critical  to  the  struc- 
tural portion  of  the  model,  are  addressed  in  Appendix  B. 

Rate  Equations.  The  levels  and  rates  of  the  model  determine  the 
representation  of  the  MPS's  structure,  but  the  exact  formulation  of  the 
rates  determine  how  management  policy  and  personnel  behavior  are 
represented.  Some  simplifying  assumptions  were  used  to  represent  the 
basic  structure  of  the  system,  and,  likewise,  assumptions  were  made  in 
formulating  management  policy  and  human  behavior.  These  assumptions 
will  be  discussed  as  the  specific  rate  equations  are  formulated. 

The  rates  have  been  assembled  into  five  functional  categories. 

(1)  Rates  which  are  determined  by  constants  (DR.RSR) 

(2)  Rates  determined  by  promotion  policy  (SR,  NSR,  PR,  R1FR) 

(3)  Voluntary  separation  rates 

(4)  Retirement  rates 

(5)  Accession  and  reduction-in-fcrce  rates. 

Death  Rates  and  Residual  Separation  Rates  (DR  and  RSR).  These 
are  determined  by  historical  constants  (Ref  18),  and  are  the  easiest  to 
formulate.  For  the  residual  separation  rates  (RSR)  historical  data  is 
converted  to  a fraction  (*)  of  the  aggregate  group  who  seoarate  due  to 
disability,  death,  etc.  per  year.  The  RSR  is  then  calculated  as  this 
constant  fraction  (FRSR)  times  the  level  in  question: 
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Figure  A-5.  Flow  Chart  Representation  of  Death  and  Residual  Separation 
Rates 

Rates  Peter-mired  by  Promotion  Policy  (SR,  NSR,  PR,  RIFR). 
Promotion  policy  is  the  most  important  management  process  contained  in  the 
model.  Much  of  the  model's  structure  was  designed  specifically  to  accom- 
modate a fairly  accurate  representation  of  this  process.  Promotion  policy 
is  important  to  personnel  managers  for  several  reasons.  First  of  all,  it 
is  a continuous  process  for  which  definite  goals  are  set  (Table  A-I)  and 
performance  is  easily  tracked.  Secondly,  the  force  can  almost  always 
maintain  a desired  profile  through  adjustment  to  the  promotion  policy 
parameters;  however,  due  to  the  high  visibility  of  the  parameters  both 
to  personnel  and  Congress,  the  parameters  are  not  allowed  to  vary 
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Goals  for  Prcmccion  seramese^s  Under  OOPVA 


indiscriminately.  Usually,  short,  term  personnel  policy  is  introduced 


(early  releases,  PALACE  FURLOUGH 


c.)  in  an  effort  to  keep  promotion 


Consequently,  me  promotion  system 


ther  personnel  decisions.  Finally,  promotion  policy 


dri ves 


not  only  affects  all  personnel 


but  also  enters  into  each  individual's 


.0  continue  or  leave 


if.cro,  highly-a 


regate  level,  the  promotion  orocess  is 


ror  eaco  crade  le 


orncers  scene  some  mini 


TIG)  after  which  they  are  considered  for  selection  to 


promotion 


the  next  grade 


(approximately  ye 


tain  percent  of  t! 


considered  are  selected  for  promotion 


'his  percentage  is  an  indicator 


ne  orcmccicn 


oin  the  bottom  of  a list  of  previously  selected  officers  aw. 


next  grade  (exceo 


reactions.  wh 


rair.y  simultaneous  with 


in  wnlc 


Promotion  to 

PP(YOS) 

Dp  1 

0-3 

4 

Q5 

0-4 

9-n 

.80 

key  parameters  identified  by  DOPMA  ere  PC  end  P°.  and  the  desired 


values  e*-e  listed  in  Table  A-I . These  coals  are  to  be  met  while  simultan- 
eously meeting  a specified  percent  of  the  authorized  force  in  the  grades 
c*  0-4  tnrougn  0-6.  Since  there  is  no  grade  limitation  of  0-3$,  promo- 
tion parameters  to  that  grade  can  (and  usually  are)  met  closely;  however, 
discrepancies  can  later  emerge  during  promotion  to  0-4,  0-5,  or  0-6. 

While  maintaining  relatively  constant  strengths  of  C-4s,  0-5s,  and 
0-6s,  personnel  managers  have  limited  alternatives  for  controlling  PP 
and  P0.  For  a fixed  P0,  PP  will  seek  its  own  value  based  on  previous 
retention  in  the  grade  and  on  the  available  positions  in  the  next  grade 
(which  is  dependent  on  retention  and  promotion  policy  for  that  grade). 

In  order  to  control  PP,  P0  must  be  altered.  Consequently,  managers  can 
maintain  P0  until  PP  reaches  unacceptable  limits,  at  which  time  P0  must 
be  changed.  The  choice  is  always  between  P0  or  PP.  Current  practices 
have  disguised  the  process  somewhat  by  moving  the  selection  point  or 
considering  groups  of  varying  sizes  in  order  to  maintain  P0  and/or  keep 
the  inventory  of  selectee:  at  a relatively  constant  level.  The  resulting 
PP,  however,  will  not  be  changed  by  simple  adjustments  to  the  SP  since 
the  promotion  rate  is  basically  a function  of  available  positions  upstream. 

Since  there  is  a basic  tradeoff  situation  between  P0  and  PP,  it  is 
important  to  understand  the  possible  consequences  of  changes  in  each. 
Consider  first  the  case  of  holding  P0  at  a constant  and  allowing  PP  to 
vary.  Minimum-time-in-grade  (MTIG)  requirements  will  prevent  PP  from 
occurring  too  early,  but  PP  could  very  well  shift  outside  of  the  desired 
"window"  on  the  long  end.  When  this  occurs  for  one  grade,  the  effect 
could  eventually  cascade  to  all  grades  above  due  to  MTIG  requirements. 
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However,  if  PP  is  held  fixed  and  PC  varied  to  maintain  it,  no  cascading 
will  occur  to  higher  grades.  It  might  seem  desirable  then  to  hold  ?P 
steady  while  varying  PO.  This  practice  is  undesirable  because  personnel 
place  a .nigher  premium  on  ?0  than  ?P  since  PO  in  essence  represents  job 
security  within  the  "up-or-out"  system.  Tradi tional "'y , then,  PO  has 
commanded  a higher  priority  than  °P . 

The  promotion  system  has  been  simplified  in  structure  for  inclusion 
in  the  model,  and  some  assumptiens/hypotheses  have  been  mace  about  the 
process  itself.  First  of  all,  below  the  zone  and  secondary  zone  promo- 
tions are  aggregated  into  the  primary  zone,  t.nus  increasing  slightly  the 
percentage  promoted  in  this  zone  while  avoiding  the  complexity  of  model- 
ing all  three  promotion  zones.  Consequently,  only  one  selection  point 
(SP)  is  used  for  selection  to  each  grade.  0 - 2s  are  selected  and  promoted 
to  0-3  after  four  YOS,  0-3s  are  selected  for  0-4  after  nine  YDS,  and 
0-4s  and  0-5s  are  selected  after  serving  a MI'S  which  is  specified  for 


each 

simulation  run. 

Therefore,  it 

is  implicit 

that  four  years  a^e 

spe.n 

t in  level  012, 

five  in  03,  and 

that  MTIG  is 

spent  i n 1 evel s 04  ana 

05 . 

A-'car  selection 

, the  time  seen 

t in  03S,  C4S 

, and  05S  is  variable 

depending  on  the  promotion  rate  (PR) . The  selection  rates  (SP.  as  men/ 
year)  must  be  determined  as  ?0  (determined  by  management  policy  to  oe 
described  later)  times  a certain  portion  of  the  levels  012,  03,  04,  and 


promotion  each  year.  However,  using  this  assumption  would  eliminate  some 
interesting  dynamic  behavior  which  is  caused  by  different  sized  year 
groups,  commonly  referred  to  as  "humps,"  moving-  through  the  system.  Con- 
sequently a different  approach  was  used  which  would  capture  these  humps 
and  their  effects  on  system  behavior.  Figure  A-l  shows  that  the  acces- 
sion rate  (AS)  is  the  only  inflow  into  012,  and  that  promotion  rates  (PR) 
are  the  inflow  rates  to  levels  03,  04,  and  05.  As  these  rates  enter  the 
levels,  they  are  placed  also  into  a pipeline  vector  until  the  selection 
point  (SP;  for  the  grade.  Then  P0  is  applied  to  the  rates  arriving  at 
the  SP  rather  than  some  portion  of  the  level.  For  instance,  each  acces- 
sion rate  (AR)  as  men/year  is  held  in  the  pipeline  vector  for  four  years 
(the  SP  for  0-3),  after  which  the  rate  is  reduced  by  an  average  number 
of  residual  and  voluntary  separations.  Then  the  P0  is  multiplied  by 
this  remaining  group  of  eligibles  to  determine  the  selection/promotion 
rate  (PR2)  and  nonselection  rate  (NPR2  = 1-PR2)..  This  PR2,  which  enters 
level  03,  is  then  held  in  another  five  year  pipeline  vector  to  be  used 
as  a basis  for  determining  the  number  of  captains  eligible  for  selection 
to  major.  The  same  process  occurs  for  majors  and  lieutenant  colonels. 

It  should  be  reemphasized  th3t  the  selection  process  in  the  model  is  a 
continuous  process,  such  that  if  the  DT  is  .1  year,  then  personnel  will 
be  selected  every  .1  year  even  though  selection  is  normally  a yearly 
event  in  the  MRS.  The  continuous  representation  of  a discrete  event  will 
not  impact  the  results  of  such  a highly  aggregated  model  designed  for 
investigation  of  long  run  system  behavior. 

Promotion  opportunity  (P0)  is  determined  by  management  policy.  Some 
assumptions  were  made  as  to  how  and  why  P0  is  changed.  Basically, 
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management  can  observe  the  average  promotion  points,  and  tnen  decide 
whether  PO  should  tre  changed  in  an  attempt  to  move  future  0T,s  forward  or 
backward.  The  model  is  designed  to  give  PC  a higoer  ?r*or* \j  than  -P,  so 
that  one  target  PO  as  set  forth  in  EJGPMA  is  maintained  until  one  o*  tv.c 
situations  arise:  (1)  PP  drifts  beyond  the  target  windows  by  mere  than 
six  months.  PO  would  then  be  gradually  reduced  until  ?D  is  within  six 
months  u the  window,  at  which  time  PC  would  revert  to  the  target.  (2) 

PP  is  occurring  within  the  first  six  months  or  the  target  window.  PO 
would  then  be  gradually  increased  until  °?  moved  beyond  the  f-irst  six 
months  of  the  window. 

Average  promotion  points  for  each  grade  can  be  continuously  com- 
puted by  knowing  how  much  time  elapses  between  selection  and  promotion, 
or  the  time  spent  in  03S,  04$,  anc  053.  These  average  promotion  delays 
can  be  estimated  by  taking  a yearly  exponential  average  of  03S/PR3, 
Q45/PR4,  and  C53/°R5.  That  is,  the  contents  of  the  levels  divided  by  the 
promotion  rate  out  of  the  level  will  give  an  average  time  spent  in  the 
level.  Therefore;  the  PP3  for  captains  will  be  nine  years  plus  the 
average  promotion  delay  as  ccmouted  above.  For  majors,  the  PP4  will 
oe  the  PP3  plus  MTIS  p1 us  the  average  promotion  delay  to  lieutenant 
colonel,  and  similarly  for  tne  ??5  or"  lieutenant  colonel.  For  instance. 


if  a captain  is  selected  for  promotion  after  nine  YOS  and  experiences  a 


1 


one  year  promotion  delay,  his  PP3  to  major  will  be  10  years.  If  he  then 


Promotior  rates  (PR)  offer  management  another  opportunity  to  con- 


trol PP,  although  c Hinted  one.  Presently,  promotions  a^e  mace  at  the 
quicxest  rate  possible  without  exceeding  congressional ly  mandates  grace 
limitations.  Under  D0°MA,  ceilings  will  be  placed  on  grades  0-4,  C-£, 
and  0-6  based  on  a percentage  of  authorized  officer  force.  Management 
could  enhance  its  own  capabilities  if  it  is  feasible  to  strive  for 
grade  levels  which  are  slightly  (1-5°)  below  the  actual  authorized 
ceilings.  Kith  these  additional  "pads,"  if  PP's  are  moving  beyond  the 
desired  windows,  PR  could  temporarily  be  increased  to  halt  the  PP  move- 
ment. In  this  way,  P0  may  not  have  to  be  changed  at  all.  Also,  by 
maintaining  grade  levels  below  those  authorized,  force  reductions  could 
be  absorbed  without  massive  releases  of  field  grade  officers.  While 
these  buffers  in  grade  strengths  would  be  desirable,  the  feasibility  is 
debatable.  Nevertheless,  the  capability  is  incorporated  in  the  model. 

As  long  as  the  average  promotion  delay  is  less  than  two  years,  the  PR 
is  computed  to  meet  a preset  percentage  of  the  grade  ceiling,  say 
95  percent.  When  promotion  delays  exceed  two  years,  then  the  PR  is 
gradually  increased  until  a maximum  PR  is  met  which  comoletely  fills  the 
full  grade  ceiling. 

A summary  of'the  promotion  policy,  then,  is  as  follows:  Selection  and 
promotion  to  0-3  occur  simultaneously  at  four  YDS  with  a constant  P0  of 
.95.  These  parameters  are  met  exactly  since  there  will  exist  no  grade 
limitations  for  0-3.  Target  PC  and  PP  (2  year  width)  exist  for  promo- 
tions to  0-4,  0-5,  and  0-6.  If  PP  occurs  in  the  first  six  months  of  the 
target  windows,  PO  is  increased  slightly  until  PP  shifts  beyond  the  six 
month  point.  If  PP  shifts  beyond  the  window,  PR  is  increased  to  halt 
the  movement.  If  PP  continues  to  move  after  PR  has  reached  its  maximum, 


77 


w ' er, 


I n the 


tnen  ?C  will  decrease 


’s  six  tenths  be von d zne  wincew. 


case  of  orcirof'ons  to  raj  or  only,  if  forward  movement  3*  30  carrot  be 
haloed  by  a decrease  in  to  a minimum  acceptable,  then  a reduction  in 
force  will  be  made  uniformly  to  the  03  level  in  order  to  reduce  the 
number  of  captains  being  considered  for  future  promotion.  This  redaction 
in  force  rate  (RIFR)  will  be  steadily  increased  as  ??  moves  further  out 
of  the  window  (it  begins  when  FP  is  1.5  years  out  of  tolerance).  The 
exact  means  of  thinning  the  03  level  is  unimportant  to  this  study,  only 
that  it  would  be  accomplished  in  order  to  prevent  such  a radical  deoarture 
from  target  promotion  parameters  from  cascading  through  the  remaining 
levels  of  the  system.  The  entire  process  is  illustrated  in  Figure  A-6 
using  the  oromoti on  process  rC'-  0-3$  as  an  examp’e'. 
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Promotion  to  03.  As  presented  earlier  and  illustrated  in 
Figure  A-l,  the  level  of  0-ls  and  0-2s  is  represented  by  the  following 
equation: 

L 012. K = 01 2 . J+( DT) ( AR. JK-RSR2 . JK-VSR2 . JK-NPR2 . JK-PR2 . OK) 

012:  Level  of  0-ls  and  0-2s  (men) 

AR:  Accession  Rate  (men/year) 

RSR2:  Residual  Separation  Rate  from  level  012  (men/year) 

VSR2:  Voluntary  Separation  Rate  from  level  012  (men/year) 

NPR2:  Nonpromotion  Rate  from  level  012  (men/year) 

PR2:  Promotion  Rate  from  level  012  (men/year) 

The  computation  of  RSR2  has  been  previously  explained.  This  section 
will  examine  the  formulation  of  the  promotion  rate  (PR2)  and  nonpromo- 
tion rate  (NPR2).  Auxiliaries  or  rates  used  in  the  formulation  of  PR2 
and  NPR2  but  net  fully  explained  will  be  covered  in  detail  later. 

Accession  rates  (AR)  into  the  officer  force  are  held  in  a four  year 
pipeline  vector  through  the  use  of  the  SHIFTL  function.  The  AR  is  then 
examined  after  this  four  year  period  to  determine  the  number  of  0-2s 
which  will  be  promoted  to  03.  The  SHIFTL  function  is  used  as  follows: 

A 0UT2.K  = SHIFTL(PIP2.K,1) 

FOR  W * 1,4 

L PIP2.KO)  = PIP2 . J(1 )+( DT)  (AR.  JK) 

OUT2.K  represents  the  number  cf  accessions  which  occurred  four  years  ago. 
However,  during  the  four  year  period  the  012  level  has  been  continuously 
reduced  by  a residual  separation  rate  (RSR).  Consequently,  before  apply- 
ing promotion  opportunity  (P0)  to  0UT2.K,  it  must  be  reduced  by  some 


average  RSR  for  the  year  group  being  considered.  This  is  accorripl i shed 
again  with  the  SHIFTL  function  by  storing  RSRs  from  the  last  four 
years  in  a pipeline  vector: 

A 0UTR2.K  = SHI FTL (PIP  R2 . K, 1 ) 

L PIPR2 . K( 1 ) = PIPR2. J( 1 )+( DT) ( RSR. JK) 


PIPR2,  a four  by  one  vector,  contains  the  previous  four  years  RSP.s.  These 
’ four  RSRs  are  sunned  and  divided  by  four  to  give  the  average  number 

of  personnel  which  have  separated  from  the  group  contained  in  0l'T2.K. 

A AVR2.K  = S UM (PIP  R2 . K)/4 

■ 

AVR2:  Average  number  cf  residual  seoaraf’cns  from  year 
group  accessed  four  years  previous  (men) 

GUT2.K  is  now  reduced  by  AVR2.K.  in  order  to  obtain  a group  cf  eligibles 
for  promotion: 

A EL2.K  = 0UT2 . K-AVR2 . K 

EL 2:  0-2s  eligible  for  promotion  to  0-3  (men) 

This  group  of  eiigibles  must  be  reduced  once  more  before  applying 
the  PC.  It  is  assumed  that  for  0-2 s one  cir$t  opportunity  to  separate 
voluntarily  is  at  the  four  year  point  cue  to  initial  service  obligation. 
Consequently , the  group  of  eligibles  is  recucac  by  that  percentage 
which  will  voluntarily  separata; 

CO 
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A NETEL2 . K = 0 -FVSR2 . K) ( EL2 . K) 

NETEL2 : Net  Eligible  0-2s  (.Tien) 

FVSR2:  Fraction  of  fourth  year  0-2s  Separating  Voluntarily 

Tne  PO  can  now  be  applied  to  NETEL2  to  obtain  the  promotion  rate  (PR2) 
and  Nonpromotion  Rate  ( NPR2 ) : 

R PR2.KL  = FPR2*(NETEL2.K) 

C FPR2  = .95 

PR2:  Promotion  Rate  to  0-3  (men/year) 

FPR2:  Fractional  Promotion  Rate  or  Promotion  Oppor- 

tunity to  0-3  (fraction/year) 

R NPR2.KL  = (1 -FPR2) (NETEL2 .K) 

NPR2:  Nonpromotion  Rate  to  0-3  (men/year) 

PR2  and  NPR2  are  outflows  from  the  level  012.  Figure  A -7  illustrates 
the  flow  charting  of  this  process. 

Promotion  to  04.  As  shown  in  Figure  A-l , the  levels  03 
(captains  prior  to  selection  point)  and  03S  (captains  selected  and 
awaiting  promotion)  are  represented  by  the  following  equations: 

L 03. K = 03. J+(DT)(PR2. JK-RSR3. JK-VSR3. JK-NPR3. JK-RIFR. JK-SR3. JK) 

03:  Level  of  0-3s  prior  to  selection  for  0-4  (men) 

PR2:  Promotion  Rate  of  0-2s  to  0-3  (men/year) 

RSR3:  Residual  Separation  Rate  from  level  0-3  (men/year) 

VSR3:  Voluntary  Separation  Rate  from  level  0-3  (men/year) 

NSR3:  Nonselection  Rate  from  level  03  (men/year) 
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SR3: 

RIFR: 


Selection  Rate  * rorr;  level  C3  (rrien/year) 


Reduction  in  Force  Rate  (men/year) 

L 03S.K  = 03S . J+  ( DT)  (SP.3 . JK-PR3.  JK-RSR3S  . JK) 

03S:  0- 3s  Selected  to  C-£  and  awaiting  promotion  (men) 

SR3:  Selection  Rate  of  0-3s  to  0-4  (men/year) 

PR3:  Promotion  Rate  of  0- 3s  to  0-4  (men/year) 

RSR3S:  Residual  Separation  Rate  from  OSS  (men/year) 

The  RSRs  3nd  PR2  have  been  previously  discussed.  This  section  will 
examine  the  selection  and  nonselection  rates  of  0-3s  to  0-4  (SR3,  NSP.3) 
and  the  promotion  rate  of  0-3s  to  0-4  (PR3).  Also,  one  input  to  the 
reduction  in  force  rate  (RIFR)  will  be  explained.  Other  rates  and 
auxiliaries  used  in  these  formulations  will  be  fully  explained  later. 

The  promotion  rate  to  0-3  (PR2)  is  held  in  a pipeline  vector  until 
the  selection  point  (SP)  to  0-4.  The  SP  is  at  nine  Y0S,  so  the  pipe- 
line vector  is  of  length  five  years  (4  Y0S  are  accounted  for  in  level 
012): 

A 0UT3.K  = SHIFTL(PIP3.K,1) 

FOR  X = 1,5 

L PIP3.K(1 ) = PI P3. J( 1 )+( DT) ( PR2. JK) 


0UT3.K  represents  the  group  of  0-3s  who  were  promoted  to  that  grade 

| 

five  years  earlier.  During  the  five  year  period  the  03  level  has  been 
reduced  by  residual,  forced,  and  voluntary  separations;  therefore, 
0UT3.K  must  be  reduced  by  the  average  attrition  which  occured  during 


the  five  year  period.  The  forced  (RIrR),  voluntary  (V SR3)  and  residual 
(RSR3)  separation  rates  are  summed  and  stored  in  a five  year  pipeline 


vector: 


0UTR3.K  = SH:F7L(PIPR3.K,1) 


L PIPR3.KO)  = PIPR3.  J(  1 )+( DT) (RSR3.JK+VSR3. JK*RIFR. JK) 

PIPR3,  a five  by  one  vector,  contains  the  sum  of  the  separations  for 
each  of  the  previous  five  years.  The  vector  is  summed  and  divided  by 
five  to  obtain  the  average  number  of  losses  which  have  occurred  from 
the  year  group  contained  in  QUT3.K: 


A7R3.K  = SUM(PI?R3.K)/5 

AVR3:  Average  number  af  losses  from  the  year  grouo 

promoted  five  years  previous 


aet  group  of  captains  eligible  for  promotion  is  0UT3.K-AYR3.K: 


A NETEL3.  '<  = 0UT3 . K-A7R3. K 

NE7EL3:  0-3s  Eligible  for  promotion  to  0-4 


P ’•emotion  oooortunity,  reoresented  by  a fractional  selection  rate  (FSR3) , 
can  new  be  applied  to  NE7EL3.K  to  obtain  t.ne  selection  rate  (SR3) 
ana  non  selection  -ate  /'iSR3;  to  0-4: 


S.\L  = ri 


<*vr-ri 


SP,3:  Selection  Rate  of  0-3s  to  0-4  (men/years) 

FSP.3:  Fractional  Selection  Rate  or  Promotion  Coco' 

o*  j-2s  to  0-4  { fraef'en/vear} 


R NSR3.KL  = 11-F3R3.K)*;;E7EL3.< 


The  computation  cf  F5R3  . ■ i'l  is  c'scussec  later  in  tnis  section 
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The  SR3  provides  the  inflow  to  03S.  Tie  outflows  from  Q3S  are  RSR3S 
anc  ?:,3.  The  promotion  rate  (PRO)  is  based  on  the  expecteo  losses 
against  available  positions  in  the  active  duty  Q-4s.  A one  year  smooth 
of  0-4  attrition  is  used  to  estimate  the  number  of  positions  that  will  be 
available  for  promotions.  Promotions  will  be  based  on  this  estimation 
unless  a discrepancy  exists  between  the  actual  number  of  0-4s  end  the 
desired  number.  The  actual  total  active  duty  0-4s  is  computed  as  follows: 

A T04.K  = 04.K+04P.K+04S.K 

T04:  Total  active  duty  0-4s  (men) 

04:  0-4s  prior  to  selection  to  0-5  (men) 

04P:  0-4s  Passed  over  for  selection  to  0-5  (men) 

04S:  0-4s  Selected  and  awaiting  promotion  to  0-5  (men) 

As  previously  described,  one  management  practice  may  strive  to  keep  the 
total  0-4s  at  some  desired  fraction  of  the  Congressionally  authorized 
level.  A discrepancy  from  this  desired  goal  is  expressed  as: 

A 004.  K = ( DFA4 *A'JTH4 . K ) - T04  . K 

D04:  Discrepancy  in  0-4s  (men) 

DFA4:  Desired  Fraction  of  Authorized  Q-4s 

% 

AUTH4:  Authorized  0-4s  (men) 

T04:  Total  0-4s  (men) 

Also,  a maximum  0-4  discrepancy  is  computed  against  the  full  Congres- 

% 

sional  authorization: 

A MD04.K  = AUTH4.K-T04.K 

MD04:  Maximum  Discrepancy  in  0-4s  (men) 
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One  additional  auxiliary  computation  is  necessary  before  the  promo- 
tion rate  (PR3)  can  be  determined: 


A XPQ3.K  = 03S.K/PR3.JK 


A APD3.K  = SMOOTH (XP33.K,1) 


Exact  Predicted  Promotion  Delay  (years) 
Promotion  Pate  of  Q-3s  to  9-4  (men/year) 
0-3s  Selected  for  promotion  (men) 

Gne  year  exponential  average  of  XPD3 


The  average  promotion  delay  for  0-2$  (APD3)  is  computed  as  an  exponen- 
tial average  to  allow  management  to  react  to  trends  r atr.er  than  random 
movements . 

The  promotion  rate  of  9-3s  (PR3)  is  set  to  the  expected  0-4  losses 
plus  (or  minus)  a correction  factor  for  004  if  AP03  is  less  than  two 
years.  If  AP33  is  greater  than  two  years,  then  a rate  is  selected  which 
would  return  AP33  to  two  years.  This  rate,  however,  is  constrained  by 
MOCA . Tnis  process  allows  management  tne  cpoortunity  to  reduce  AP03 
by  increasing  PP3: 


rXo.XL  = i !,  :~t . .s,  bi-'UL  . •••>.,  I i i*4  ,*.u  jo. 


A A4.K  = %!IN(033 . K/2  .SVOOTr1 ' OFLCWA.  .<,  1 )+‘-!X4.  </ TTA4) 


PR2:  Promotion  Pate  of  0 - 3 s (men/year) 


CC 
- v 


0-L0W4: 


ctal  losses  from  active  duty  0-4s  (men/year) 


TTA4:  Tine-tc-Adjust  discrepancies  in  0-4$  (years) 

D04:  Discrepancy  from  desired  0-4  level  (men) 

ADD3:  Average  Promotion  Delay  for  0 -3s  (years) 

A4:  Auxiliary  Promotion  Rate  (men/year) 

MD04 : Maximum  Discrepancy  of  0-4s  from  authorized  level  (men) 

The  CLIP  function  selects  D04/TTA4  as  the  correction  factor  if  APD3  is 
less  than  two  years,  and  selects  At  if  APD3  is  greater  than  two  years. 

A4  is  then  set  to  03S.K/2  until  the  maximum  allowable  rate  is  reached. 

By  setting  PR3  to  03S.K/2,  APC3  will  start  returning  to  two  years.  Since 
the  selection  point  was  at  nine  YOS,  an  APD3  of  two  years  places  the 
promotion  point  of  0-3s  (PP3)  at  11  YOS,  the  far  edge  of  the  target 
window. 

A PP3.K  = APD3.K+9 

PP3:  Promotion  Point  to  0-4  (YOS) 

APD3:  Average  Promotion  Delay  for  0-3s  (years) 

If  increases  in  PR3  cannot  prevent  further  increases  in  APD3  (and 

thus  PP3),  then  P0,  as  reflected  in  the  fractional  selection  rate  (FSR3), 

is  changed.  Figure  A-8  shows  that  as  long  as  APD3  is  between  .5  and 
2.5  years  (placing  PP  at  9.5  to  11.5  YCS),  the  FSR3  is  equal  to  .8. 

If  APD3  is  less  than  .5  years,  then  FSR3  is  linearly  increased  to  a 

maximum  of  .85.  If  the  delay  is  greater  than  2.5  years,  the  FSR3  is 

linearly  decreased  to  a minimum  of  .65  at  an  APD3  of  four  years.  The 
maximum  and  minimum  values,  as  well  as  the  rates  of  change,  are  very 
general  assumptions  which  can  be  easily  varied. 
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APD3  also  influences  one  input  to  the  reduction  in  force  rate  (RIFR). 
RIFR  is  determined  from  two  components,  one  involving  total  force  excess 
and  the  other  ARD3. 

R RIFR.KL  = CL  I D ( TFE . K , RI F . K , TFE . K, 1 0C0 ) 

Total  force  excess  (TFE)  will  be  examined  later.  RIF  is  determined  when 
APD3  exceeds  3.5  years  (FP3  would  be  at  12.5  years).  At  this  point  and 
beyond,  RIF  is  calculated  as  a fractional  reduction  (FRIF)  in  the  33  level 

A RIF.K  * FRIF. ,<*03.  K 


Force  Rate  which  deoends  on 


RIF: 

Comoon 

mKL/C 

FRIF: 

f r 3 C 1 1 

T 7RIF  = .00/. 04/. 08 

Figure  A-9  shows  that  the  FRIF  will  be  linearly  increased  from  zero 
to  .OS  as  APD3  moves  from  3.5  to  4.5  years.  The  RIFR  reoreser.ts  manage- 
merts'  last  resort  in  controlling  PP2.  Only  highly  unusual  circumstances 
will  activate  this  segment  of  the  model.  Figure  A-13  illustrates  the 
flow  charting  for  the  promotion  process  to  0-4. 


Figure  A-9.  Reduction-in-force  Rate 


Promotion  to  05.  Recall  the  level  equations  for  04  and  04S: 

L 04. K = 04 . J+( DT) ( PR3. JK-VSR4. JK-SR4 . JK-RSR4 . JK-NSR4 . JK) 

L 04$. K = 04S . J+( DT) (SR4 . JK-RSR4S. JK-PR4 . JK) 

The  formulation  of  the  selection  rate  of  0-4s  (SR4),  the  nonselec- 
tion rate  of  0-4s  (KSR4),  and  the  promotion  rate  of  0-4s  (PR4)  is  very 
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similar  tc  the  corresponding  0-3  rates,  As  0-3-;  are  prcmotec  tc  0-4, 
the  promotion  rate  (PP.3)  is  placec  in  c pipeline  vector.  The  length  cf 
the  pipeline  deoencs  on  the  minimum  tire  in  grade  0-4  (MTIG4)  before 
0-4s  can  be  selected  for  0-5.  Therefore,  the  promotion  point  to  major 
(PP3)  plus  KTIG4  establishes  the  $P  to  0-5  for  each  entering  croup  of 
0-4s.  The  SP  is  consequently  variable  since  PP3  is  variable. 

A 0UT4.K  = SHIFTL(PIP4. K, 1 ) 

FOR  Y = 1.MTIG4 

L PI P4 . K( 1 ) = PIP4 . J( 1 )+( DT) (PR3. JK) 

0UT4.K,  the  number  of  promoted  0-3s  MTIG4  years  previous,  is  reduced 
by  the  average  number  of  voluntary  separations  (VSR4)  and  residual 
separations  (RSR4)  that  would  have  occurred  in  the  year  group.  Again, 
the  separations  from  level  04  are  saved  with  the  SHIFTL  function,  then 
summed  and  divided  by  KTIG4  to  arrive  at  the  average  attrition  from 
the  year  group  held  in  0UT4.K.  0UT4.K  is  reduced  by  this  number  to 
obtain  the  net  eligible  0-4s  for  selection: 

A 0UTR4.K  = SHI FTL (PIP  R4 . K , 1 ) 

L PIPR4.KO)  - PIPR4 . J(  1 ) + ( DT) ( RSR4 . JK+VSR4 . JK) 

A AVR4.K  = S UM (PIP  R4 - K ) / M I T G4 

AVR4:  Average  attrition  from  the  year  group  entering  MTIG4 

years  previous  (men) 

PIPR4:  KTIG4  x 1 vector  containing  the  attrition  from  each 
of  the  last  KTIG4  years  (men)  , 
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^.-n-iwtawr 


mine  the  selection  and  nonselection  rates: 


R 3R4.KL  = FSR4.K*NETSL4.K 
R NSR4.KL  = ( 1 -FSR4 . K) (NETEL-. K ) 


SR4:  Selection  Rate  of  0-4s  (men/year) 

NSR4:  'ionselection  Rate  of  0-4s  (men/year) 


FSR4:  Fractional  Selection  Rate  or  Promotion  Opportunity 

of  0-4s  (fraction/year) 


IETEL4:  Met  0-4s  Eligible  for  selection  (men) 


Several  intermediate  calculations  must  be  made  before  the  promotion 
rate  (nR4)  for  O-'s  can  be  formulated.  First  the  0-5  discrepancies  must 
be  identified: 


705.  K = 05 . '<+05$ . .<+05? . K 


TC5 : 

Total  0-5s  men) 

05: 

0-5s  prior  to  se 

lection  for  promotion 

(men) 

05S : 

0-5s  Selected  -'or  promotion  (men) 

05?: 

0-5s  D35sed  ever 

during  selection  for 

promotion 

,<  = ( OF, 

4 z U i h 0 , X j — i C z . 

CGo : 

Oi screoancy  in 

>5s  from  desired  coa 

1 (men) 

OF h z \ 

uesirac 

on  of  Authorized  0-5s 
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A0TH5:  Authorized  level  cf  0 -5s  (men) 

TC5:  Total  C -5s  (men) 

A MD05.K  = AUTH5.K-T05.K 

MDC5:  Maximum  Discrepancy  of  0-5s  from  full  authorization 

(men) 

PR4  will  be  at  a rate  so  as  to  correct  DOS  as  long  as  the  promotion 
point  to  0-5  (PP4)  is  less  than  17  YOS.  Otherwise,  PR4  will  be  increased 
up  to  a maximum  rate  to  correct  MD05  based  on  a time-to-adjust  factor 
(TTA5).  Three  components  are  necessary  to  compute  PP4:  PP3,  MTIG4, 
and  Average  Promotion  Delay  for  0-4s  (APD4).  MTIG4  is  set  as  c constant, 
and  APD4  is  calculated  as  before: 

A XPD4.K  = 04S.K/PR4.JK 

A APD4.K  = SMOOTH (XPD4.K.1) 

SPD4:  Exact  Promotion  Delay  each  DT  for  0-4s  (years) 

AP04:  Exponential  Average  of  XPD4  (years) 

But  PP3  presents  some  difficulty.  The  current  PP3  at  each  DT  cannot  be 
accurately  used  as  an  indication  of  when  the  present  selected  0-4s  (04S) 
were  promoted  to  0-4.  The  PP3  from  at  least  MTIG4  years  ago  must  be 


G4  years  previous.  An 


0UTPP3.K  will  therefore  contain  the  PP3  *rctn  M 
approximation  to  PP4  can  now  be  made: 

A 

This  P?4  will  not  represent  the  actual  promotion  ooints  which  are  occur- 
ring, only  an  estimated  PP4  for  those  0-4$  being  selected.  The  esti- 


mated  PP4 

is  then 

used  to  formulate  the  promotion  rate  (PR4): 

R PR4.1 

CL  = CLIP 

(A5.K, SMOOTH (0FL0W5. 

<,1)+D05.K/TTA5,PPA.K,17) 

A A5.K 

= SMOOTH 

(0FLQW5.K, 1 )+M0C5.K - 

TTA5 

PR4: 

Promotion  Rate  of  0 

-4s  (men/year) 

0C5 : 

Oisc^eoancy  from  desired  goal  (men) 

PP4 : 

Estimated  Promotion 

Point  of  0-4s  (years) 

04S: 

Q-4s  Selected  for  promotion  (men) 

MDG5: 

Maximum  Discrepancy 

from  *u!l  authori ration  ( 

0 FLOW 5 : 

Total  losses  from  0 

-5s  (men/yea-) 

TTA5 : 

Time -To -Adjust  disc 

repancies  in  0-5s 

The  CLIP  function  corrects  for  305.  K if  PP4  is  less  than  17  YOS;  other- 
wise A5.K  is  selected.  AS.K  is  comcuted  to  cor-ec:  for  MCC5.K. 

PP4  is  also  used  in  cete '■mining  the  promotion  oooo-tunity  as  ex- 
pressed in  the  fracticna’  selection  rate  of  C-4s  ( FSR4;  (see  Figure  A - 1 1 ) : 

FSR4.K  = “ASHLf  FSR4T. °?d. K,15,19, .5} 

FSP4T  = .3/. 7/. ?/. 7/. 7/. 7/  .53/.;/. £5 
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Figure  A- 1 1 . Promotion  Opportunity  for  Majors 


The  maximum  and  minimum  selection  rates,  as  well  as  the  rates  of  change, 
were  made  on  very  general  assumptions,  and  the  values  can  be  easily 
adjusted.  Figure  A-12  shows  the  detailed  flow  charting  of  the  entire 
selection  and  promotion  process  for  0-4s. 

Promotion  to  0-6.  Referring  to  Figure  A-l  recall  that  the  levels 
05  and  05S  are  represented  by: 

L 05. K = 05 . J+( DT) (PR4 . JK-VSR5 . JK-SR5 . JK-RSR5. JK-NSR5 . JK) 

L 05S.K  = 05S. J+( DT) (SR5 . JK-RSR5S. JK-PR5 . JK) 

The  logic  and  structure  involved  in  the  formulation  of  SR5,  NSR5,  and 
PR5  are  identical  to  that  used  for  0-4s.  The  equations  will  be  pre- 
sented without  comment.  Figure  A-l 3 contains  the  detailed  flow 
charting  of  the  entire  promotion  process  for  0-5s. 


NOTE  SHIFT  NEW  0-5s  TO  3? 


A OUTS . K = SHIFTL(3IP5.:<,1) 

FOR  2 = 1 ,MTIG5 

L PIP5.KO)  = PIP5 . J(  1 )+{ OT)(  PR4.  JK) 

OUTS : 0-5s  promoted  to  0-5  MTIG5  years  previous  {men) 

PR4:  Promotion  Sate  of  0-4s  (men/year) 

NOTE  COMPUTE  AVERAGE  ATTRITION  FROM  OUTS 

A 0UTR5.K  = SHIFTL(P:PR5.K,1) 

L ?IPR5.K(i)  *'  ?IPR5.J(I)+(0T)(RSRS.J:<+VSR5.J,<) 

A AVR5.K  = SU4(PI?R5.K)/.MTIGS 

AVR5:  Average  attrition  from  OUTS  (men) 

NOTE  COMPUTE  THE  NET  ELIGIBLE  FOR  SELECTION 

A NETEL5.X  = OUTS . K-AVR5 . K 

NOTE  COMPUTE  SR  AND  NSR 
R SR5.KL  = FSR5..<*NET£L5.:< 

SR5:  Selection  Rate  of  0- 5s  for  promotion  to  0-5  (men/year) 

FSR5:  Fraction  Selection  Rate  or  Promotion  Oopartunity  for 

0-4$  (fraction/year) 

NETEL5:  Net  0--s  Eligible  for  Selection  (men) 


SS 


KSR5.KL  = ( 1 -FSP.5  .K)*NETEL5 . 


NSR5:  Nonselection  Rate  of  C-4s  (men/year) 

NOTE  COMPUTE  0-6  DISCREPANCIES 
A 006.  K = ( DFA6*AUTH6 . K)  -06 . K 

A M006.K  = AUTH6.K-06.K 

D06:  Discrepancy  in  0-6s  from  desired  goal  (men) 

DFA6:  Desired  Fraction  of  Authorized  0-6s 

AUTH6:  Authorized  C-6s  (men) 

06:  Total  0-6s  (men) 

MD06:  Maximum  Discrepancy  in  0-6s  from  full  authorization 

(men) 


NOTE  COMPUTE  AVERAGE  PROMOTION  DELAY 
A XPD5.K  = 05S.K/PR5.JK 

A APD5.K  = SMOOTH (XPD5.K.1) 

XPD5:  Exact  Promotion  Delay  per  DT  for  0-5s  (years) 

OSS:  0-5s  Selected  for  promotion  to  0-6  (men) 

PR5:  Promotion  Rate  of  0-5s  to  0-6  (men/year) 

APD5:  Exponential  Average  of  XPD5  (years) 

NOTE  COMPUTE  PROMOTION  POINT  (PP5) 

A 0UTPP4.K  = SHI FTL (PI PP4 . K, 1 ) 

L PIPP4. K(1 ) = PIPP4. J( 1 )+( DT)  INP.P4 . JK) 


99 


:NPP4.JK  = P°4.K 


0UTP°4 : 

3rcmction  Point  £or  0-43  MT’3  5 yea^s  orevious  (years 

A 

?P5.:<  = 0UTPP4 

.K+MTI35+AP05.K 

PP5: 

Promotion  3oint  for  0 -5s  (years) 

0UTPP4: 

Promotion  3oint  for  0-4s  VTI35  years  orevious  (years) 

MTIG5: 

Minimum  Time  in  Grade  0-5  oefore  selection  (years; 

APD5: 

Average  Promotion  Delay  for  0-5s  (years) 

NOTE 

COMPUTE  PR5 

n 

PR5.KL  = CLIP( 

A6.K,SMC0TH(0FL0W6.K,1)  + D06 . K/TTA6 ,PP5 . K,23) 

A 

AS . '<  = SMOOTH  ( 

0 FLOWS  .!<,  i +MD06 . '<  'TTA6 

PR5: 

Promotion  Rate  of  0 - 5s  (men/year) 

AS: 

Alternate  Promotion  Rate  of  9-5s  (men,  years) 

005: 

Discrepancy  in  0-6s  from  desired  coal  (men) 

PP5: 

Promotion  Point  of  C -5s  (years) 

05S : 

3 - 5 s Selected  for  Promotion  (men) 

MDC6 : 

Maximum  Discrepancy  of  C-cs  from  full  authorization 
(men) 

0 FLOWS : 

Total  losses  from.  0-5s  (men/year) 

TTA5 : 

Time-to-Adjust  discreoancies  in  D-5s 

NOTE  fractional  SELECTION  RATE  OF  0-55 


k. 


Vc junta Separation  Rates  (VS"'.  Voluntary  separations  are 
defined  as  tnose  departures  fror  ri liter/  se-vice  brought  about  by  the 
officer's  free  and  rational  choice.  These  separations  car  occur  due  to 
better  alternative  earning  streams,  job  dissatisfaction,  poor  career 
progression,  geographical  preference,  as  well  as  many  other  factors. 
Attempts  at  point  prediction  of  voluntary  separations  from  military 
service  have  been  rra-ginal  ly  successful  at  oest.  The  vast  amount  of 
empirical  data  recuired  and  the  complexity  of  interactions  between  factors 
will  continue  to  make  prediction  a difficult  problem.  One  of  the  best 
forecasting  techniques  continues  to  be  simple  extrapol ation  o'  past  trends. 
Frequently,  however,  the  implications  cf  predictions  are  not  clearly 
understood.  An  understanding  of  the  dynamic  interactions  in  the  system 
can  enable  force  managers  to  effectively  utilize  these  predictions.  In 
other  words,  one  must  realize  how  the  system  will  respond  tc  a distur- 
bance before  advanced  knowledge  of  the  pertubation  can  be  beneficial. 

The  voluntary  separation  rate  is  one  indicator  of  the  relative 
attractiveness  of  military  and  civilian  careers.  The  intensity  of  this 
rate  directly  influences  the  ability  of  the  system  to  meet  the  designated 
promotion  opportuni ty/promotion  point  goals.  The  rate  also  determines, 
in  part,  the  magnitude  of  accessions  required  to  comply  with  mandated 
force  levels.  Naturally,  there  are  significant  cost  implications  tied 
to  the  level  of  turnover  in  any  personnel  system.  In  competitive  pri- 
vate industry,  a certain  amount  of  labor  turnover  (as  measured  in  a 
portion  of  the  unemoloyment  rate)  is  necessary  to  insure  the  continua- 
tion of  a competitive  labor  market;  however,  individual  firms  generally 
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strive  for  the  lowest  turnover  rates  consistent  with  profit  maximizing 
goals  since  turnover  increases  cost  of  production  A cjrious  aspect 
of  an  up-or-out  military  personnel  system  is  that  minimum  turnover  is 
inconsistent  with  other  personnel  structural  goals,  such  as  promotion 
opportunity/promotion  point,  and  grade  authorizations.  The  system  has 
set  goals  for  which  a significant  voluntary  separation  rate  is  necessary 
As  will  be  illustrated  in  Appendix  C,  for  a given  accession  rate  there 
is  only  one  set  of  voluntary  separation  rates  which  will  produce  a 
perfectly  balanced  (equilibrium)  force.  Separation  rates  above  this 
level  will  produce  early  promotion  points  accompanied  by  higher  than 
desired  promotion  opportunities  resulting  ultimately  in  difficulty  fil- 
ling grade  authorizations.  Perhaps  even  more  significant,  lower  separ- 
ation rates  in  the  higher  ranks  result  in  stagnation  of  the  system 
through  increased  promotion  points  and  decreased  promotion  opportunities 
Other  undesirable  behavior  results  from  deviations,  beta  nigh  and  low, 
from  the  equilibrium  voluntary  separation  rates  (which  will  be  fully 
described  in  Appendix  C).  The  important  point  here  is  that  reducing 
turnover  is  not  necessarily  desirable;  sore  level  of  voluntary  separa- 
tion is  needed. 

As  previously  stated,  voluntary  separations  are  a function  of  many 
variables,  not  all  of  which  would  apply  to  every  individual.  Three 
variables  have  been  icentified  which  would  be  applicable  to  most  indi- 
viduals and  almost  certainly  to  the  croup  as  a whole.  It  is  not  tne 
intent  of  the  model  to  orsdic:  voluntary  separations,  only  to  indicate 
the  direction  of  movement  in  seoarations  due  to  a charge  in  these  vari- 
ables. Consequently , variables  were  chosen  'or  which  tne  direction  of 
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movement  could  be  reasonably  hyootr.es i zed . More  importantly,  the 
variables  chosen  represent  the  three  broad  areas  ever  which  toe  mili- 
tary and  Congressional  system  have  oirect  control,  in  other  words, 
three  major  variables  endogenous  to  the  system  in  question  were  chosen. 
These  variables  are  (1)  career  expectations,  (2)  military  wage  relative 
to  civilian  wage,  and  (3)  retirement  benefits.  A function  for  volun- 
tary separations  is  then  formulated  as: 

VSR  = V (Career  Expectations,  Military  Wage/Civilian 
Wage,  Retirement  Benefits,  miscellaneous 
variables. ) 

For  the  purposes  cf  this  study,  the  miscellaneous  variables,  such  as 
educational  benefits  and  unemployment,  are  assumed  fixed.  The  three 
hypotheses  on  direction  of  change  in  VSR  are: 


SV  As  career  expectations  (CE) 

SCE  < 0 improve,  voluntary  separations 

decrease 


9V 

„MW  < 
JCW 


0 


As  military  wage  relative  to 
civilian  wage  (MW/CW)  increases, 
voluntary  separations  decrease 


_9V  < Q As  retirement  benefits  (RB)  increase, 

3RB  voluntary  separations  decrease. 


The  relative  magnitude  in  these  changes  is  also  hypothesized,  to  act 
as  a starting  point  from  which  sensitivity  analysis  is  conducted. 

Figure  A-l  shows  that  vol unta ry  separation  rates  are  drawn  from  four 
active  duty  levels:  02,  03,  04,  and  05.  These  levels  contain  those 
officers  who  have  not  yet  been  considered  for  promotion  to  the  next 
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7 VS R3 . K = FVSR3N*MF CE3 . K*MFMP3 . K*MFRB  3 . K 

FYSR3:  Fractional  Voluntary  Separation  Rate  frorr  03 

(fraction/year) 

FVSP.3N:  Fractional  Voluntary  Separation  Rate  at  Equilibrium 

(fracti on/year) 

MFCE3:  Multiplier  From  Career  Expectations  for  0-3s 

MFMP3:  Multiplier  From  Military  Pay  for  0-3s 

MFRB3:  Multiplier  From  Retirement  Benefits  from  0-3s 


The  range  of  values  for  the  multipliers  will  differ  for  each  type  and 
grade  level  being  considered,  but  generally  range  from  .8  to  1.3.  When 
the  system  is  in  equilibrium,  each  of  the  multipliers  has  a value  of  one. 
The  development  of  each  type  of  multiplier  will  be  discussed  individu- 


Multi pliers  from  Career  Expectations.  It  was  assumed  that 
promotion  opportunity  and  promotion  timing  to  the  next  grade  would  have 
the  greatest  career  expectation  impact  on  an  individual's  decision  to 
separate  from  military  service.  Theoretically,  the  state  of  promotions 
further  than  one  grade  away  would  also  enter  into  the  decision;  however, 
the  dynamic  characteristics  of  the  system  should  heavily  discount 
distant  promotion  behavior.  Therefore,  wi th  the  exception  of  lieutenants, 
each  grade  of  officers  is  only  looking  at  the  promotion  potential  to 
the  next  grade.  Lieutenants  look  for  promotion  opportunity  and  timing 
tc  major  since  the  parameters  for  promotion  to  captain  are  relatively 
fixed.  The  calculations  involved  for  MFCE3  will  be  used  to  illustrate 
the  process  and  assumptions  involved.  The  structural  form  for  all  the 
MFCE  are  identical  to  MFCE3. 
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Since  career  expectations  are  a function  of  both  promotion  oppor- 
tunity (PO)  and  promotion  point  (PP),  a method  of  combining  both  into 
one  numerical  measure  was  developed.  Recall  during  the  calculations 
required  in  the  promotion  process  that  promotion  opportunity  is  reflecteo 
in  the  fractional  selection  rates,  FSR3  in  the  case  of  captains.  Pro- 
motion points  (PP3  for  captains)  were  also  calculated.  From  FSR3  and 
PP3  an  ordinal-level  measurement  can  be  developed  for  career  expecta- 
tions for  captains.  First,  a simple  calculation  is  made  to  determine 
the  fractional  nonsslection  rate. 

A XSR3.K  = 1-FSR3.K 

XSR3:  Fractional  nonsslection  rate  of  caotains  for  oromo- 

tion  to  major  (fraction/year) 

FSR3:  Fractional  selection  rate  of  caotains  for  promotion 

to  major  (fraction/year) 

The  ordinal  measure  is  then  formulated: 

A PP3TP0.K  = SMOOTH ( XSR3. K,2) (PP3. K) 

PD3TP0:  Promotion  Point  for  captains  times  promotion  oooor- 

tunity  (no  dimensions) 

XSR3:  Fractional  nonselection  rate  for  captains  (fraction/ 

year) 

PP3:  Promotion  Point  for  captains  (years) 

A two  ye z'  exponential  average  of  XSR3  is  used  to  simulate  a perception 
delay  (recall  tnatP°3  is  calculated  as  a one  year  exponential  average). 
Low  values  of  ?°3T?C  represent  hi§h  promotion  opportunity  and  an  early 
promotion  point;  conversely  for  high  values  of  PP3TP0.  However,  a 


value  T'cr  PF3TP0. 


continuum  of  values  for  ^"3  anc  FSF.3  can  yield  the  sare 
Consequently,  a see  of  indifference  curves  has  been  implicitly  assumeo 
(Figure  A- 14). 


Figure  A-14  Career  Expectation  Indifference  Curves 

The  exact  slopes  of  the  indifference  curves  would  have  to  be  determined 
through  survey  instruments  or  some  other  form  of  empirical  data. 

A table  function  is  used  to  determine  MFCE3  based  on  PP3TP0  (see 
Figure  A-15) . 

A MFCE3.K  = TA3HL(TCE3,PP3TPC. K,1 .^,5.0, .6) 

T TCE3  = .95/1.0/1.05/1.1/1.15/1.2/1.25 

The  scaling  for  PP3TP0  represents  the  range  of  values  that  will  be 
encountered  from  PP3  time'  XSR3.  High  values  result  in  a multiplier 
greater  than  one;  therefore,  VSR3  will  increase  from  poor  career 
expectations.  Equilibrium  conditions  for  PP3  and  FSR3  are  10  years 
and  .5  respectively;  consequently  MFCE3  = 1.0  when  PP3TP0  = 2.0. 
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2.0  2.6  3.2  3.3 

PP3TP0 


The  elasticity  of  voluntary  separations  to  career  expectations  is 
not  Known;  ccnseg^er t ly  the  absolute  slopes  used  in  the  table  functions 
are  hypothetical  and  subject  to  sensitivity  analysis.  However,  under  the 
assumptions  of  the  theory  of  occuoational  choice,  the  relative  elastici- 
ties between  different  grades  can  be  reasonably  hypothesized.  Under 
the  present  retirement  system,  it  was  assumed  that  captains  would  be 
far  more  sensitive  to  career  expectations  than  the  other  graces  since 
promotion  to  major  guarantees  tenure  to  retirement,  failure  to  be  pro- 
moted to  major  means  more  tnan  a simple  downward  adjustment  in  expected 
earnings;  the  military  earning  stream  would  be  truncates  far  short  o* 


the  20  year  retirement  point.  The  same  case  aoplies  to  lieutenants, 
cr.ly  it  was  ass.mec  that  reactions  would  be  less  severe.  The  "“actions 


Figure  A-15.  Multiplier  From  Career  Expectations 


for  majors  and  lieutenant  colonels  we  re  considered  to  be  very  mild. 

As  different  retirement  proposals  are  evaluated  with  the  mooelj  the 
analyst  will  have  to  reassess  the  relative  slooes  usee  in  determining 
the  caree"  expectation  rr.ul  tipi  iers . For  instance,  under  a fully  vested 
retirement  system  one  could  reasonably  assume  that  the  captains  would 
be  less  sensitive  to  career  expectations  than  under  the  present  retire- 
ment system. 

Interesting  dynamic  system  behavior  evolves  from  the  career 
expectation  variables.  As  career  expectations  rise,  the  voluntary 
separation  rates  fall.  Future  groups  of  officers  eligible  for  promotion 
will  therefore  be  larger,  initially  causing  more  officers  to  be  selected 
for  promotion.  As  the  inventory  of  selected  officers  increases,  promo- 
tion points  will  also  increase.  Eventually,  the  promotion  opportunity 
( FSR J may  decrease.  These  changes  will  show  up  in  the  career  expecta- 
tion measurement  and  thus  increase  voluntary  separation  rates.  In  the 
broadest  sense  the  process  is  stable  since  an  initial  increase  in 
career  expectations  leads  to  an  eventual  decrease  in  the  same  variable. 
The  dimensions  of  oscillitory  behavior  in  voluntary  separation  rates 
caused  by  career  expectations  will  depend  on  the  assumed  elasticities 
and  perception  lags. 

Multipliers  from  Military  Pay.  Several  broad  assump- 
tions were  made  in  order  to  incorporate  a feedback  loop  between 
military  pay  and  voluntary  separations.  It  has  been  established 
that  there  exists  a set  of  voluntary  separation  rates  which  will 
place  the  officer  force  in  equilibrium  (see  Appendix  C).  Two  basic 
assumptions  are  (1)  that  attainment  of  these  rates  is  a goal  of 
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the  system,  and  (2)  that  military  pay  is  a viable  incentive  for  adjust- 


ment cf  voluntary  separation  rates.  It  is  both  theoretica 1 ly  and 
empirically  sound  to  assume  that  military  pay  is  a decision  criterion 
for  occupational  choice.  What  may  not  be  as  c^ear  is  that  military 
pay  is  consciously  used  as  a tool  for  controlling  voluntary  separations. 
Admittedly,  the  political  process  of  determining  military  pay  rates  and 
annual  increases  becomes  entangled  with  many  considerations;  however, 
it  is  assumed  that  separation  rates  are  one  of  these  considerations  and 
that  military  pay  will  eventually  resoond  to  trends  in  voluntary  separa- 
tion rates.  Tnis  response  will  rarely  be  as  continuous  and  predictable 
as  the  model  formulation  implies,  out  the  long  range  results  can  still 
oe  approximated  using  a continuous  representation. 

Absolute  pay  rates  or  raises  are  meaningless  unless  compared  to 
some  alternate  means  of  income.  Each  officer  will  evaluate  his  own 
inventory  of  marketao'.e  skills  and  compare  his  military  income  stream 
to  an  expected  alternate  civilian  income  stream.  Because  of  centraliza- 
tion cf  pay  rate  determination  the  military  pay  system  does  not  *'ccus 
on  the  individual  as  many  private  industries  do.  With  the  exception  of 
rated  officers,  pay  incentives  have  not  been  directed  at  large  blocks 
cf  line  officers  with  specific  skills.  Consequently,  military  pay 
issues  are  based  on  aggregate  response  from  tne  forces.  Since  the 
restructuring  of  military  pay  scales  in  the  late  1950s— ear’y  1970s  in 
an  effort  to  achieve  parity  with  tne  civilian  sector,  a primary  concern 
of  the  average  officer  has  probably  been  the  decline  or  rise  in  sur- 
er,asing  power  achieved  through  annual  pay  raises.  This  is  dene  through 
a simple  comparison  of  tne  percentage  annual  increase  in  wage  to  the 
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officially  stereo  rate  of  inflation  over  the  last  year.  These  percep- 
tions r, ay  have  no  impact  on  voluntary  separations  if  the  civilian  wage 
has  experiencec  the  same  chance  in  purchasing  power.  In  a positive 
growth  economy,  one  coulc  expect  that  civilian  wages  would  increase  at 
a rate  greater  than  inflation;  conversely  for  a negative  (net  of 
inflation)  growth  economy. 

There  are  two  basic  hypotheses  involved  in  the  formulation  of 
multipliers  from  military  pay.  First,  sustained  increases  in  purchasing 
power  relative  to  the  civilian  sector  will  result  in  an  overall  reduc- 
tion in  voluntary  separations;  similarly  *or  decreases  in  real  military 
wage  relative  to  civilian  wage.  Second,  military  pay  increases  will 
strive  for  parity  with  the  civilian  aggregate  unless  some  change  is 
desired  in  the  voluntary  separation  rates.  Several  assumptions  are 
made  in  order  to  apply  these  hypotheses.  For  simplicity,  a zero  growth 
economy  is  simulated  with  an  annual  rate  of  inflation  of  five  percent. 

It  is  therefore  assumed  that  the  aggregate  civilian  wage  index  (CWI) 
is  tied  directly  to  the  consumer  price  index  (CPI).  The  actual  state 
of  the  economy  and  the  inflation  rate,  both  exogenous  to  the  model, 
will  not  affect  the  relative  conclusions  involving  alternate  system 
cost  streams.  A civilian  wage  index  and  a consumer  price  index  are 
started  with  a value  of  one  during  the  first  year  and  increased  at  a 
constant  rate  of  .05  annually.  An  index  for  military  wage  (IMW)  is 
also  started  during  the  first  year  and  increased  at  .05  annually  as  long 
as  voluntary  separations  are  at  the  desired  rates.  If  separations  are 
higher  than  desired,  the  IMW  is  increased  at  a rate  greater  than  .05  in 
order  to  slow  voluntary  separations.  If  separations  are  lowe1"  than 
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desired,  then  the  I MW  is  increased  at  a rate  less  than  .05  in  order  to 
encourage  an  increase  in  voluntary  separations.  The  equation  structure 
is  the  same  £or  all  grade  1 eve 1 s and  will  be  illustrated  with  the  captain 
level . 

Tne  consumer  price  index  with  a base  year  of  1973  is  calculated 
as  follows: 

L CPI .K  = CPI . J+(DT) (IINF.JK) 

CPI:  Consumer  Price  Index 

I INF:  Increase  from  Inflation 

R IINF.KL  = INF*CPI.K 

IINF:  Increase  in  CPI  from  Inflation 

IMF:  Rate  of  Inflation 

These  equations  represent  a CPI  which  is  exponentially  increasing  by 
a constant  rate  of  inflation. 

The  civilian  wage  index  is  represented  as: 

A CWI.K  = C3I  .!<*(!  + AM?  *S  I M ( 5 . 2 3 2 * T I ME . </  P E R) ) 

CW I : Civilian  Wage  Index 

CPI:  Consumer  Price  Index 

The  expression  enclosed  in  parentheses  allows  the  CWI  to  cycle  around 
the  CPI  rather  than  be  tied  directly  to  it.  If  these  fluctuations  are 
desired,  the  analyst  can  select  the  amplitude  and  periodicity  or  the 
sinusoidal  movements. 


except  that  the 
(end  therefore 


for  military  wage 
growth  rets  doub 
the  growth  is  not 


(IMO  is 

ling  tine 
“exponer 


constructed  similarly  to  CP! 
is  no:  necessarily  constant 
iai‘ ): 


L IKW  .K  = IMW . J+( DT)  (KWI . JK) 

I MW:  Index  of  Military  Wage 

MWI:  Rate  of  Increase  in  IMW 

R MWI.KI  = FMWI.K*IMW.K 


| 


MWI:  Rate  of  increase  in  IMW 

FMWI:  Fractional  Military  Wage  Increase. 


FMWI  will  determine  the  rate  of  growth  in  the  index  for  military  wage. 
FMWI  represents  the  annual  percentage  increase  in  military  wages,  and 
is  dependent  on  the  voluntary  separations  from  the  system.  The  volun- 
tary separations  must  be  calculated  as  a percentage  of  total  force: 

A TVSR.K  = VSR2.JK+VSR3.JK+VSR4.JK+YSR5.JK 

TVSR:  Total  Voluntary  Separations  (men) 

A FTVSR.K  = TVSR.K/TF.K 

FTVSR:  Voluntary  Separations  as  a Fraction  of  Total  force 

TVSR:  Total  Voluntary  Separations  (men) 

TF:  Total  Force  (men) 

A TVS.K  » SMOOTH (FTVSR.K, 2) 

TVS:  Exponential  average  of  FTVSR 
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TVS  is  used  as  the  final  input  for  determination  of  the  wage  increase 
(FMWI)  in  order  to  incorporate  a somewhat  delayed  response  of  pay  to 


separations 


FMWI  is  calculated  from  a table  function  using  TVS  as  the  indepen 
dent  variable: 


A FMWI.;<=  TABHL(TMWI,  TVS.  K,0,.  08636,  .021715) 


In  Figure  A- 1 6 , a fractional  voluntary  separation  of  .044  yields 
equilibrium;  consequently  FMWI  = .05,  resulting  in  the  same  growth 
rate  for  I MW  as  that  for  CWI  (assuming  .05  ''ate  of  inflation).  Again 


6.  Responsiveness  of  Mil 


I 


The  multiplier  fcr  military  pay  as  applied  to  captains,  as  well 
as  ail  ether  graces,  car,  now  be  derived  from  a table  function  which 
uses  the  ratio  of  IKW  and  CWI  as  the  independent  variable: 

A I-VMP3.K  = TABHL(  TMP3,  SMOOTH  , 2) , .5,2.0,  .25) 


IMW/CWI  is  averaged  for  two  years  in  order  to  provide  a perception  delay 
in  index  changes.  A ratio  of  one  implies  parity  between  civilian  and 
military  wage,  resulting  in  a multiplier  of  one  (no  change  in  voluntary 
separations  due  to  military  pay).  As  the  graph  in  Figure  A-17  shows, 
a low  ratio  results  in  higher  voluntary  separations,  and  a high  ratio 
produces  a decrease  in  separations.  It  is  as'umed  that  the  elasticity 
of  the  curve  decreases  as  grade  level  increases. 


FMP3  = 1.7/1. 4/1.0/. 8/. 7/. 5/. 4 


Figure  A-17.  Multiplier  from  Military  Pay  (MFMP3) 

Oscillations  generated  in  this  feedback  loop  tend  to  be  quickly 
damped  out.  As  voluntary  separations  increase  relative  to  force  size, 
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increases  in  military  oay  are  made  at  a greater  rate  than  civilian  wage 
increases,  resulting  in  a faster  growth  rate  in  the  index  of  military 
wage  (I'-W).  As  the  ratio  of  IMW/C’WI  increases,  the  voluntary  separa- 
tion rate  will  decrease,  and  military  wage  increases  (F'-VII)  will  eventu- 
ally fall.  The  intensity  of  this  feedback  is  dependent  on  the  assumed 
elasticities  and  reaction  delays  ir,  the  loop. 

Multipliers  from  Retirement  Benefits.  The  third  multi- 
plier to  voluntary  separation  rates  is  an  exogenous  input.  It  is 
designed  for  use  in  evaluating  different  retirement  proposals  under 
various  hypotheses  on  how  each  grade  level  would  react  to  a change  in 
benefits.  The  multiplier  can  be  used  to  induce  a change  in  voluntary 
separations  due  to  any  environmental  change. 

A MFR83.K  = MFRB  3 fi+  RAMP  ( 3 L P RB  3 , S R3  3 1 ) + RAMP  ( -SLPPB  3 , 3 RB  32 ) 

For  force  equilibrium,  MFR33N  is  set  to  one  and  the  slopes  or,  the  RAMP 
functions  are  set  at  zero.  On  the  subsequent  reruns,  the  model  user 
can  either  charge  MFREN  for  any  or  all  levels,  or  the  RAMP  functions 
can  be  activated  to  achieve  a gradual  increase  or  decrease  in  any  of 
the  multipliers  from  retirement  benefits.  At  time  3R331,  the  first 
RAMP  function  begins  increasing  MFRB3N  according  to  the  slcoe  SLPRB3. 


At  time  3RB32,  tne  second  RAMP  function  begins  to  counter  exactly 
the  effects  of  the  first  function,  thereby  leveling  the  value  of 
MFRB3N. 

The  flow  chart  representation  of  the  voluntary  seoaration  rates 
is  presented  in  Figures  A- 1 3 through  A-21. 
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Re ti reran t Rites. 


Retirement  rates  are  crewr,  from  the  passed- 


over  levels  (03P,  04=,  0£D)  and  the  0-6  level  (see  Figure  A-l).  Two 
types  of  retirement  *-ates  are  represented  in  the  model:  (1)  normal 
retirement  rates,  and  (2)  forced  retirement  rates  imposed  by  personnel 
management. 

Normal  Retirement  Rates.  The  normal  retirement  rates 
are  determined  by  those  retirements  that  would  occur  with  no  manage- 
ment intervention.  The  rate  reflects  the  retirement  timing  voluntarily 
chosen  by  the  retirement  eligible  officers  (up  tc  and  including  the 
point  of  guaranteed  tenu-e).  The  Secretary  of  the  Air  Force  has  the 
legal  authority  to  deny  early  retirements  although  this  option  is 
normally  invoked  on  only  a small  portion  of  officers.  The  model  does 
not  account  for  retirements  delayed  by  management,  but  it  does  in- 
clude the  management  option  of  forced  retirement. 

All  of  the  normal  retirement  rates  are  formulated  from  an 
average  time  spent  in  a passed-over  level  or  the  06  level.  For  in- 
stance, if  a major  is  passed-over  for  promotion  at  16  YOS,  and  the 
average  retirement  point  for  majors  is  20  YOS,  then  the  average  time 
spent  in  the  passed-over  level  is  four  years.  The  input  rates  to 
these  levels  (nonselection  rates  for  03P,  04P,  and  05P;  promotion 
rate  for  06)  and  appropriate  average  times  in  each  level  are  used  in 
third  order  delays  as  an  approximation  for  the  response  lag  of  outflow 
(retirement  rates)  to  changes  in  inflow. 
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The  retirement  rate  of  captains  offers  a fairly  straightforward 
illustration  of  the  equation  formulation.  Recall  the  1 eve!  equation 
for  03P: 

L 03P..K  = C3P . J+( DT)  ( NSR3.  JK-RR3I . JK-RSR3P. JK) 

03P:  Captains  3assed-over  for  promotion  to  major  (.men) 

RR3I:  Retirement  Rate  of  captains  (men/year) 

RSR3P:  Residual  Seoaration  Rate  from  03P  (men/year) 

The  nonselection  rate  (NSR3),  previously  determined  in  the  promotion 
process,  is  the  only  inflow  to  C3P.  After  some  average  time  in  the 
passed-over  level,  the  ncnselected  captains  will  exit  through  the 
retirement  rate  (RR3I)  (except  those  who  deoart  through  such  things 
as  death,  disability,  and  unsuitability). 

R RR3I.KL  = DELAY 3( NSR3. JK.AT3P) -SMOOTH ( RSR3P.JK, 1 ) 

RR3I : Retirement  Rate  of  captains  (men/year) 

NSR3:  Nonselection  Rate  of  caoteins  for  promotion  to 

major  (men/year) 

AT3R:  Average  Time  Spent  ir,  03?  (years) 

RSR3P:  Residual  Separation  Rate  from  03P  (men/year) 

The  '•etirement  rate  (PR 21)  is  a third  order  delay  of  the  nonselection 
rate  (NSR3)  for  an  average  delay  of  AT3P,  net  of  residual  separations 
(RSR3P).  The  average  time  scent  in  03P  (AT3P)  must  be  derived  indi- 
rectly from  the  average  Y'3  rcr  caotain  retirements . Under  QCPMA, 
passed-over  cacta'ns  are  seoarstec  after  11  years  of  service.  A sir- 
able  involuntary  separation  pay  provides  strong  incentive  fcr  tre 
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captains  to  wait  for  forced  separation  at  11  VOS.  Since  all  passovers 
tc  majo-  ir  the  model  occur  a*  nine  Y0S,  an  AT3P  of  two  years  was  cnosen 
for  equilibrium  conditions  under  a DQPKA  force  structure.  AT3P  can 
be  reduced  (or  increased)  to  evaluate  hypotheses  on  personnel  response 
to  changes  in  retirement  or  separation  pay  schedules. 

The  equation  formulations  for  the  normal  retirement  rates  from  04P 
and  05P  are  similar  to  RR3I,  except  for  the  determination  of  average 
times  spent  ir,  the  passed-over  levels.  The  average  YCS  at  retirement 
minus  the  YOS  at  nonselection  will  yield  the  average  time  spent  in  the 
passed-over  level.  The  selection  points  (SP)  are  variables  for  the 
0-4  and  0-5  levels  which  depend  on  previous  promotion  points.  For 
equilibrium,  though,  the  selection  points  are  at  15  YOS  and  21  YOS  for 
0-4s  and  0- 5s  respectfully.  With  this  information,  average  times  spent 
in  the  passed-over  levels  were  computed  which  would  yield  equilibrium 
in  04?  and  05P.  These  average  times  were  added  to  the  selection  points 
to  arrive  at  the  average  YOS  for  retirement  under  equilibrium.  The 
average  YOS  for  retirement  can  be  used  as  an  exogenous  variable  to  test 
various  behavioral  hypotheses  under  different  retirement  proposals. 

With  SP  as  an  endogenous  variable,  any  change  from  equilibrium 
requires  a continuous  change  in  the  average  time  spent  in  the  passed- 
over  levels.  The  structure  for  the  0-4  and  0-5  levels  is  identical: 

A SP4.K  = 0UTPP3.K+MTIG4 

SP4:  Selection  Point  for  majors  for  promotion  to  Lt  Col 

(years) 

0UTPP3:  Average  Promotion  point  to  major  MTIG4  years  pre- 
vious (years) 


MTIG4 : 


Minimum  Time  In  Grade  for  majors  prior  to  selection 


A AYS4P.K  = AYS4PN+RAKP(SLPYS4,SYS41)+RAMP(-SLPYS4,SYS42) 

AYS4:  Average  Year  of  retirement  for  0-4s  (years; 

AYS4PN:  Average  Year  of  retirement  for  0-4$  in  equilibrium 

(years) 

A XT4P.K  = AYS4P.K-SP4.K 

XT4P:  Exact  Time  spent  in  Q4P  (years) 

AYS4P:  Average  Year  of  retirement  for  0-4s  (years) 

SP4:  Selection  Point  of  majors  for  promotion  to 

Lieutenant  Colonel  (years) 

A AT4P.K  = SMOOTH ( XT4? .K , 3) 

AT4P:  Average  Time  spent  in  04P  (years) 

XT4P:  Exact  Time  spent  in  04P  (years) 

The  time  spent  in  04P  is  exponentially  averaged  since  officers  enter 
04P  with  silently  different  values  for  XT4P.  With  the  average  time  ":n 
04P  finally  determined,  the  retirement  rate  from  04P  can  be  formulated 
analogously  to  RR31 : 


RR4.KL  = DELAY 3(  14SR4 . OK ,AT4P  .!<)  -SMOOTH ( RSR4P.uK,!) 


RR4:  Retirement  Rate  of  0-4s  (men/year) 

NSR4:  Nonselection  Rate  of  3-4s  (men/year) 

AT4? : Average  Time  spent  in  04P  (years) 

R$R4°:  Residual  Separation  Rata  form  04P  (men/years) 


The  retirement  rata  from  05  is  similar  to  RR4  and  RR5.  In  this  case, 
however,  the  average  time  soent  in  05  is  the  average  YOS  for  reti”e- 


ment  minus  the  average  yea1"  of  promotion  to  0-6  (PF5). 
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Assuminc 


?.  PP5  of  22  YC3  for  equilibrium,  an  average  tire  soent  in  06  is  calcu- 
lated to  place  05  in  steady  state,  and  the  ecui librium  YDS  for  retire- 
ment is  calculated  by  the  addition  of  PP5  anc  the  average  tine  in 
level  06.  Again,  the  average  YOS  for  retirement  is  used  as  an  exogenous 
variable: 


A AYSc.K  = AYS6N+RAK- (SLPYS6 ,SYS61 )+RAMP( -SLPYS6 , SYS62) 


AYS6:  Average  YOS  for  0-6  retirement  (years) 

AYSoN:  Average  YOS  for  0-6  retirement  in  equilibrium  (years) 


A XT6.K  = AYS6.K-PP5.K 


XT6:  Exact  Time  spent  in  06  (years) 

AYS6:  Average  YOS  for  0-6  retirement  (years) 

PP5:  Promotion  Point  from  0-5  to  0-6  (years) 


A AT6.K  = SM00TH( XT6.  K, 3) 


AT6:  Average  Time  spent  in  06  (years) 

XT6:  Exact  Time  spent  in  06  (years) 


R RR5.KL  = DELAY3( DR5 . JK ,AT6 . K) -SM00TH( RSR6. JK , 1 ) 


Retirement  Rate  of  0-6s  (men/year) 
Promotion  Rate  from  0-5  to  0-6  (men/year) 
Average  Time  spent  in  06  (years) 

Residual  Separation  Rate  from  06  (years) 


Forced  Reti  rerrent  Rates.  Forced  retirement  rates  are 


r 


included  as  outflows  from  04P,  Q5P,  and  06  in  order  to  assure  that 
grade  ceilings  are  not  violated  during  rapid  force  drawdowns.  A minor 
excess  in  one  of  these  grades  is  generally  corrected  through  a reduc- 
tion in  promotion  rate  from  the  preceding  grade  (see  the  previous 
formulation  of  promotion  rates).  During  rapid  force  drawdowns  the 
promotion  rates  may  not  be  able  to  absorb  the  grade  excesses  since  the 
rates  correct  for  discrepancies  based  on  seme  time-to-adjust  factor. 
Additionally,  forced  retirement  would  probably  be  the  preferred 
alternative  to  severe  promotion  stagnation  during  force  reductions. 

The  forced  retirement  rates  are  not  activated  in  the  model  until 
a "level  of  problem  awareness"  is  reached.  This  level  is  expressed  as 
a critical  grade  excess.  Grade  excesses  of  300,  200,  and  100  for 
0-4s,  0-5s,  and  0-5s  respectively  were  chosen  as  the  values  which 
would  activate  the  forced  retirement  rates.  These  values  were  con- 
sidered sufficient  to  convince  personnel  management  that  reductions  in 
promotion  rates  were  no  longer  a viable  solution  to  the  grade  excess 
problem.  Of  course  the  critical  values  are  subject  to  hypothesis 
testing  and  sensitivity  analysis. 

The  forced  retirement  rate  from  05P  will  be  used  to  demonstrate 
the  equation  formulation: 

A C5E.K  = MAX ( T05 . K -AUTH5 . K , 0 ) 

Q5E:  Excess  above  0-5  grade  ceiling  (men) 

T05:  Total  active  duty  0-5s  (men) 

AUTH5:  Authorized  Q-5s  (men) 
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703.  K = 05  . K-rOBF  .K+Q5S.K 

705:  Total  active  duty  0- 5s  (men) 

05:  G-5s  prior  to  the  selection  point  (men) 

05P:  0-5s  Passed  ever  for  promotion  (men) 

053:  0-5s  Selected  for  promotion  (men) 


AU7H5.K  = Al'TH5N+PAMP(SL°5,S51)+RAMP(-SLP5,S52) 


AU7H5:  Authorized  0- 5s  (men) 

AUTK5N:  Authorized  0-5s  at  start  of  simulation  (men) 


The  RAMP  functions  provide  the  capability  of  simulating  increases  or 
decreases  in  the  authorized  level  of  each  grade.  During  general  force 
drawdowns  or  Duildups,  all  field  grade  authorizations  would  change  over 
the  designated  force  adjustment  time. 

R FRR5.KL  = CLIP(05E.K/TTR5,0,05E.K,200) 

FRR5:  Forced  Retirement  Rate  from  05P  (men/year) 

05E:  Excess  above  0-5  grade  ceiling  (men) 

TTR5:  Time  required  To  Reduce  0-5s  (years) 


The  CLIP  function  will  set  FRR5  to  2ero  if  the  excess  in  0-5s  is  less 
than  200.  When  the  excess  exceeds  200,  the  rate  is  set  to  05E.K/TTR5. 

A time  to  reduce  0-5s  (TTR5)  is  used  to  reflect  the  delay  between  the 
decision  to  force  retire  and  the  actual  retirements.  Under  D3PMA,  the 
decision  to  force  retirements  is  made  by  convening  a Selective  Continua- 
tion Board.  D0PMA  stipulates  that  the  officers  be  separated  within 
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some  greeter  l=ngth  of  time.  However,  he  will  normally  oesire  his  pro- 
duction raze  tc  be  es  smooth  es  practice! . Tna  length  of  time  he 
chooses  car  be  considered  his  basic  inventory  control  policy. 

i 

Ir.  determining  the  officer  accession  rate,  personnel  management 
faces  the  same  issues  as  the  producer  of  retail  goods.  The  military 
inventory  is  the  force  itself.  Accessions  correspond  to  production, 
and  attrition  is  analogous  to  sales.  Management  forecasts  attrition 
and  formulates  a policy  about  the  rate  of  force  discrepancy  adjustment. 

The  problem  of  officer  supply  has  been  essentially  ignored  in  this  study. 
Ivt  has  been  assumed  that  increases  in  the  accession  rate  can  be  met  with 
a’  rapid  (within  a year)  increase  in  OTS  output.  Decreases  in  accessions 
can  be  accomplished  by  deferment  of  ROTC  commissioning  or  reductions 
in  OTS.  This  assumption  is  probably  reasonable  as  long  as  the  increase 
or  decrease  in  accession  rate  is  relatively  small  or  the  accession 
changes  are  part  of  a pre-planned  management  effort  to  change  the  total 
force  size.  In  this  case  it  is  assumed  that  there  is  sufficient  lead- 
time  for  changes  in  commissioning  source  output.  In  other  cases,  however, 
the  model  user  should  be  alert  for  rapid  changes  in  accessions  due  to 
unforeseen  circumstances.  The  model  is  constructed  tc  meet  any  demand 
for  accessions  without  regard  to  the  supply  situation. 

The  model  representation  of  the  accession  rate  is  as  follows: 


R AR.KL  = SMOOTH (OFLOW.K, 2 )+TFD.K/TTAF 


AR:  Accession  Rate  (men/year) 

OFLOW : Total  force  attrition  (men) 

TFD:  Total  Force  Discrepancy  (men) 

TTAF:  Time-To-Adjust  force 
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The  first  component  of  the  accession  rats  equation  is  the  forecast  of 
attrition.  A two  year  exponential  average  of  past  attrition  was  chosen 
as  oeing  representative  of  tne  forecast  methods  in  general  use  today. 
Other  forecasting  techniques  can  be  incorporated  through  reformulation 
of  this  component.  The  total  force  attrition  (OFLOW)  is  calculated  as 
the  sun  of  all  residual  separation  rates  (RSR),  voluntary  separation 
rates  (VSR),  retirement  rates  (RR),  and  the  nonpromotion  rate  (NPR)  for 
1 ieutenants : 

A OFLOW. K = RSR2. JK+NPR2. JK+RSR3. JK+VSR3. JK+RSR3P . JK+RR31 .OK 

+RSR3S . JK+RSR4. JK+VSR4. JK+RSR4S. JK+RSR4P . JK 
+P.R4 . JK+RSR5 . JK+VSR5 . JK+RSR5P . JK+RR5 . JK+RSR5S . JK 
+RSR6. JK+RR6. JK 

OFLOW:  Total  force  attrition  (men) 

The  second  component  of  the  accession  rate  reflects  the  force  dis- 
crepancy to  be  corrected  through  an  increase  or  decrease  in  accessions. 
If  the  discrepancy  is  positive  (deficient  force)  the  accession  rate 
will  be  greater  than  the  estimated  attrition  (OFLOW),  and  conversely 
for  a negative  discrepancy  (excess  force).  The  time  to  adjust  the 
force  (TTAF)  reflects  now  quickly  any  discrepancy  will  be  corrected. 

The  military  tradi tional ly  tries  to  correct  deficiencies  quickly  in 
orcer  to  meet  exactly  the  required  vear  end  strengths.  The  model  makes 
no  attempt  tc  incorporate  this  annual  bookkeeping  event,  but  does  use 
a relatively  short  1TAF  (approximately  four  months)  for  most  of  the 
analyses  in  this  report.  The  results  c£  sensitivity  analysis  on  TTAF 
will  oe  covered  in  Appendix  C. 

1 3- 

I 
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The  force  discrepancy  is  calculated  as  the  desired  year  er.c  strength 
minus  the  actual  total  force: 

A TFD.K  = ES.K-7F.K 

TFD:  Total  Force  Discrepancy  (men) 


ES: 

Desi red  year 

End  S 

trength  (men) 

TF: 

Total  Force 

(men) 

= 012 

K+T03 . K+T04 . K+T05 . K+06 

.K 

TF: 

Total  Force 

(men) 

012: 

Active  duty 

1 ieute 

nants  (men) 

T03: 

Total  active 

duty 

captains  (men) 

T04 : 

Total  active 

duty 

majors  (men) 

TO  5: 

Total  active 

duty 

lieutenant  col 

T06: 

Total  active 

duty 

colonels  (men) 

A ES.K  = ESN+RAMP(SLPF,SF1 )+RAMP( -SLPF.SF2) 

ES:  Desired  year  End  Strength  (men) 

ESN:  Desired  year  End  Strength  at  simulation  start 

The  RAMP  functions  provide  the  capability  to  simulate  force  buildups  or 
drawdowns.  The  flow  chart  representation  o*  the  accession  rate  is  shown 
in  Figure  A-26. 

During  force  drawdowns  the  accession  rate  may  be  unable  to  prevent 
a force  excess  from  building,  depending  largely  on  the  time-to-adjust 
force  factor  (TTAF).  Consecuently,  when  a force  excess  becomes  too 
large,  a reduction  in  force  rate  (RIFR)  is  used  within  the  model  to  help 
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orinc  t.-.e  force  closer  to  the  desire.:  level  (ES).  A seconc  function 
of  the  RIFR,  as  discusses  earlier,  is  tc  alleviate  a severely  stag- 
nated promotion  system: 

R RIFR.KL  = CLIP(TFE.K, RIF. K.TFE.K, 1000) 

RIFR:  Reduction  In  Force  Rate  (men/year) 

TFE:  Total  Force  Excess  (mer.) 

RIF:  Reduction  In  Force  due  to  promotion  stagnation 

If  the  total  force  excess  (TFE)  is  less  then  1000,  the  RIFR  is  only 
used  when  the  promotion  system  is  unacceptably  backed  up.  When  the 
excess  exceeds  1000,  the  annual  reduction  in  force  rate  is  set  equal 
to  the  force  excess  (TFE). 


APPENDIX  5 


COSTING 


This  Appendix  describes  the  methods  used  to  determine  the  cost 
implications  of  the  two  retirement  scenarios  evaluated  in  this  report. 
The  purpose  of  the  costing  module  was  not  to  provide  specific  estimates 
of  future  costs  (and  this  point  cannot  be  emphasized  too  strongly); 
the  purpose  was  to  indicate  differences  in  general  cost  trends  between 
the  two  scenarios.  Six  separate  areas  were  costed:  pre-commissioning 
training,  recruitment  and  initial  training,  active  duty  pay,  separation 
permanent-change-of-station  (PCS)  pay,  retirement  pay,  and  involuntary 
separation  pay.  Each  of  these  areas  is  detailed  below. 

Costs  for  Pre-commissioning  Training 

The  three  sources  of  commissioning  for  Air  Force  line  officers  are 
the  USAF  Academy  (USAFA),  F;0TC,  and  OTS.  Approximately  900  officers  are 
commissioned  each  year  from  USAFA  (the  model  assumes  that  exactly  900 
are  commissioned).  ROTC  and  OTS  can  graduate  variable  numbers.  The 
model  is  designed  so  that  CTS  is  used  as  a source  only  when  the  total 
number  of  accessions  exceeds  5400  per  year.  That  is,  ROTC  will  be  used 
to  produce  up  to  4500  officers  per  year  and  OTS  will  supply  anything 
required  in  excess  of  5400.  An  average  cost  per  graduate  is  used  for 
each  source.  A deficiency  in  this  type  of  approach  is  that  large  varia- 
tions in  the  number  of  accessions  should  change  the  cost  per  graduate. 
For  example,  if  5500  lieutenants  were  accessed  the  real  average  cost  per 
graduate  from  OTS  would  be  Quite  high  because  only  100  officers  were 
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graduated.  The  model,  however,  dees  net 


account  for  variaole  average 


costs.  Additionally,  the  arbitrary  cut  off  of  45C0  RGTC  graduates  may 
be  unrealistic  for  such  a long  run  analysis. 

The  costs  used  are  shown  in  Table  8-1.  (These  particular  costs 
were  taken  from  data  used  in  a computer  model  currently  being  run  by 
DPXXA  at  the  Pentagon.  However,  other  sources  are  using  substantially 
different  cost  figures.;  All  costs  applied  in  the  model  were  inflated 
at  an  annual  rate  of  five  percent. 


Tre  structure  of  the  equations  was  very  straightforward.  An  example 


TABLE  B-I 

P recommissioning  Costs 


; 

j Source 

Averaae 

(FY 

Cost  Per  Graduate 
1977  Dollars)  | 

USA  FA 

$16,13- 

| ROTC 

$ 5,796 

l 

; CTS 

$ 3,573  j 

l 

'■'•■■U  1 UMIIBt 


Recruicnsnt  anc  Initial  Training 

This  category  includes  an  average  recruiting  cost  per  accession, 
initial  PCS  costs,  and  the  cost  cf  initial  training  (pilot  training, 
navigator  training,  or  specialized  training  for  nonrated  accessions). 

The  recrui tment  and  PCS  costs  were  taken  from  AFP,  173-10.  Recruitment 
cost  was  formulated  as  a variable: 

A RC.K  = (RCN*HFMPI.K+PCS.K)*TOTA.K*CPI.K 

RC:  Total  Recruitment  Costs  (including  PCS  move) 

RCN:  Recruitment  Cost  Normal  (=  $11 04  per  accession) 

MFMPI:  Multiplier  From  Military  Pay  Incentive 
PCS:  PCS  cost  per  accession  (=  $1205) 

TOTA:  TOTal  Accessions 

It  was  assumed  that  the  average  recruitment  cost  per  accession  would  be 
inversely  related  to  the  ratio  of  military  pay  to  civilian  pay  (MFMPI 
is  computed  as  a function  of  this  ratio). 

Initial  training  costs  were  formulated  by  calculating  an  average 
cost  per  trainee  (ACPT): 

A TRNC.K  = T0TA.K*CPI . K*ACPT. K 

TRNC:  total  initial  TRaiNing  Costs 

Table  E-I I shown  the  costs  used  to  determine  ACPT  (source:  DPXXA).  The 
average  cost  depends  on  the  percentage  of  pilots,  navigators,  and  nonrated 
trainees,  which  varies  with  total  force  size  (for  example,  with  a line 
strength  cf  79,000  about  33  percent  are  pilots,  while  a line  strength 


n 


TABLE  3-1 1 

Initial  Training  Costs 


i Type  of 

Avarace  Cost  Per  Trainee 

i Training 

(FY  1377  Collars) 

| Pilot 

3153, 156 

| Navigator 

5 95,112 

! Non rated 

$ 3,277 

. 1 

of  38,000  calls  for  about  29  percent  pilots).  ACPI  was  therefore  com- 
puted from  a TA3LE  function  based  on  total  force  size: 


A.CPT.K  = TABHL( TACPT,  IF.  K,  788GQ,  106718, 27318) 


T TACPT  = 81089/71071 

TACPT:  Table  for  ACPT 
Tr:  Total  Force  Size 

Active  Duty  Pay 

Active  duty  poy  was  computed  for  each  grade  level  (lieutenant 
through  colonel)  using  the  annual  composite  standard  rate  from  ArR  173- 
10.  These  rates  are  sncwr,  in  Table  3-1 1 1 . =ay  raises  were  accommodated 
through  the  use  of  the  military  wage  index  (IMW),  which  was  explained 
in  Appendix  A.  The  formulation  -'or  captains  was: 


Pay  for  the  other  grade  level  $ was  computed  ir.  ar.  analogous  manner. 


TASLE  B-III 
Standard  Pay  Rates 


Grace 

Stancarti  Composite  Pay 

: i 

0-1/0-2 

$14,216.5 

0-3 

$21,481. 

0-4 

$25,242 

0-5 

$30,521 

0-6 

$36,162 

Separation  Travel  Pay 

This  payment  was  made  for  anyone  leaving  active  duty,  regardless  of 
the  reason.  For  example,  if  an  officer  died  while  on  active  duty  it  was 
assumed  that  his  survivors  would  still  be  paid  PCS  costs  to  the  home  of 
record.  The  formulation  was  as  shown  below. 

A STC.K  = SM00TH(QFL0W.K+RlFR. JK+FRR4 . JK+FRR5 . JK+FRR6.JK,1  )*CPI  . K*2462 
STC:  total  Separation  Travel  Costs 

(0FL0W+...):  total  departures  from  active  duty  (see  Appendix  A) 
The  source  of  the  average  termination  PCS  cost  was  AFR  173-10. 

Retirement  Costs 

Retirement  costing  was  complicated  by  the  differences  between  the 
two  systems.  The  model  construction  allowed  for  the  implementation  of 
RMA  through  the  use  of  the  Time  for  RMA  variable,  TRMA.  On  those  runs 
usee  to  investigate  RMA,  TRMA  was  set  equal  tc  1961  (all  runs  were 
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initiated  2:  1973).  Multiple  STEP  functions  were  used  to  transfer  rates 
between  levels  at  TIME  = ~RMA  to  accommodate  the  different  benefits  paid 
under  the  two  systems.  Personnel  retiring  prior  to  IRMA  were  paid, 
until  their  deaths,  under  the  current  retirement  system.  Those  retiring 
between  TRMA  and  IRMA  + IQ  year's  were  said  according  to  transition  rates. 
All  personnel  retiring  after  TRMA  + 10  years  were  paid  accoraing  to  RMA. 

The  levels  used  for  retirement  (and  separation)  costing  are  crawn  in 
dashed  lines  in  Figure  A-l . Each  of  these  levels  is  discussed  below. 

Captains . Figure  A-l  shews  three  levels  for  reti rement/separation 
costing:  R03R  for  RIFed  caotains,  R03V  for  captains  who  voluntarily 
separated  with  less  than  10  YCS,  and  R03I  for  captains  involuntarily 
separated  after  10  YOS.  None  of  these  categories  are  paid  retirement 
bene-its  under  the  current  retirement  system  (R03R  and  R03I  qualify  for 
separation  payments);  however,  under  RMA,  officers  departing  into  the 
RQ 31  level  are  given  the  option  of  taking  a lump  sum  readjustment  payment 
or  a deferred  annuity.  Technically,  then,  an  officer  who  oDts  for  tne 
deferred  annuity  (payable  at  age  50)  becomes  a retiree.  However,  because 
of  the  relatively  small  present  value  of  the  annuity  (assuming  deatn 

occurs  at  age  72)  it  nas  beer,  assumed  in  the  model  that  the  lumo  sum 

payment  will  always  be  selected. 

No  provision  is  included  in  the  model  for  voluntarily  separated 
captains  with  more  than  10  V0S.  Sue'-,  officers  would  only  be  entitled 
to  a deferred  annuity  (payatle  as  age  60)  of  two  and  one-hal*  percent 
of  base  pay  times  Y0S--a  fairly  small  amount  since  no  captains  C3n  ever 

nave  (in  the  model)  more  than  12  YCS.  Since  a caotatn  with  10  YOS  is 

eitner  about  to  make  major  or  be  involuntarily  separated  for  nonselection, 
it  'Is  rasher  unlikely  ns  would  voluntarily  seoa^ate. 


* 


The  net  result  is  that  no  certains  enter  any  of  the  '•etirement 
pools.  Therefore,  the  RD3R,  P..3V,  anc  RC3!  levels  and  the  associated 
cos  tire  will  be  covered  in  the  section  on  separation  payments. 

Ma i o rs . Tnree  levels  are  used  for  majors:  R04,  R4RMA,  and  RQ4V. 

R04  is  used  for  majors  retiring  (with  20  VOS)  under  the  current  system. 
They  receive  an  immediate  annuity  equal  to  50  percent  of  their  annual 
base  pay.  At  TRMA  the  rate  flowing  into  R04  is  transferred  to  R4 RMA . 
Retirees  in  R4RMA  are  paid  at  a lower  rate  (which  averages  out  to 
about  4:  percent  of  annual  base  pay).  See  Chapter  II!  for  an  explanation 
of  the  exact  entitlements.  The  R04V  level  is  used  for  majors  voluntarily 
separating  with  less  than  20  YOS.  Thes  officers  are  not  paid  anything 
under  the  current  system.  Under  RMA  they  receive  a deferred  annuity. 

They  have  been  assumed  to  retire  with  an  average  of  13H  YOS  (which 
equates  to  a.n  average  ace  at  retirement  of  36-!<).  The  rate  flowing  into 
R04V  is  therefore  delayed  23  years  (by  using  a third  order  delay).  The 
three  level  equations  (with  the  associated  rate  equations)  are  detailed 
below. 


L R04.K  = R04 . J+(DT) ( RR4, JK*( 1 -STEP ( 1 , TRMA) )-DRR4 .JK) 


RR4:  Retirement  Rate  for  20  year  0-4s 

DRR4:  Death  Rate  for  Retired  0-4s 


The  expression  (1 -STEP(1 , TRMA)  terminates  the  rate  flowing  into  the  level 
at  TIME  = TRMA.  The  death  rate  DRR4  continues  to  deplete  the  level  at 


a norma’  rate. 


R RR4.KL  = D£LAY3(NSR4. JK.A74P . .<) -SM00TH(RSR4P. JK, 1 ) 


NSR4:  NonSelection  Race  for  3-4s 

AT4P:  Average  Sime  spenc  in  level  04P 

RSR4P:  Residua]  Separation  Rate  from  04? 

R DRR4.KL  = FDRR4*R04.K 

FDRR4:  Fractional  Death  Rate  for  R04  (=  .027) 

L R4RMA.K  - R4RMA . J+( DT) ( RR4 . JK*( STEP ( 1 , TRMA) ) -0RRMA4 . JK) 

DRRMA4:  Death  Rate  froTn  level  R4RMA 

The  STEP  function  in  this  equation  holds  the  rate  flowing  in  to  R4RMA 
at  zero  until  TIME  = TRMA. 

L R04V.K  = R04V.  JJ-(  DT)(  Ifl4V.  JK-DRR47.  JK) 

R IN4V.KL  = DELAY 3( VSR4 . JK,23) *STEP( 1 , TRMA) 

VSR4:  Voluntary  Separation  Rate  from  0-4s 

The  I.N47  rate  dees  not  begin  until  TIME  = TRMA.  The  rate  includes  a 
23  year  delay  to  account  for  the  fact  that  deferred  annuities  are  not 
ca id  until  age  5C. 

Lieutenant  Colonels.  ">6  levels  used  for  lieutenant  colonels  are 
exactly  analogous  tc  the  major  levels.  The  average  YOS  .as  assured  to 
be  244  for  AQ5  and  S5PMA  and  13  for  R05V.  The  annuity  for  R057  was 
delayed  for  19  years. 


Cclonels.  Only  two  levels  were  usee  for  costing  retiree  cclor.eis: 

RT6  an:  R6RMA.  "he  rate  flowing  in  was  switened  from  R06  tc  R6RMA  at 
TIME  = TRMA.  The  average  years  cf  service  was  25.  All  retiring  cclonels 
-eceive  ar.  immediate  annuity. 

Ccstinc  Equations.  As  noted  above,  only  majors,  lieutenant  colonels, 
anc  colonels,  are  permitted  to  "retire"  in  the  model.  The  eouations 
used  to  calculate  the  retirement  costs  are  similar  for  each  of  these 
grades.  The  0-4  equations  are  shown  below. 


TFPG4 . K = RPR04 . K*R04.  K+RPR04V . K*R04V.  K+RPR4 R.M.  K*R4 RKA.  K 


RPR04: 


Retired  Pay  for  level  R04 


RPR04V:  Retired  Pay  for  level  R04V 
RPR4RM:  Retired  Pay  for  lev^l  R4RMA 


TRP04 : 


Total  Retired  Pay  for  0-4s 


RPR04.K  = .02 5*20*1 2*BPR04.K 


BPR04:  Base  Pay  for  R04 


8PR04.K  = 1822*CPI.K 


All  military  wages  (for  the  purpose  of  computing  base  pay  at  time  of 
retirement  only)  were  assumed  to  have  grown  at  the  same  rate  as  the  con- 
sumer price  index  instead  of  the  index  for  military  wage.  This  is  a 
shortcoming  of  the  model  which  tremendously  simplified  the  costing  task. 


RPR04V.K  = .025*13. 5*1 2*BPR04V.K 


BPR04V:  Base  Pay  for  R04V 


A 


BPR04Y.K  = 1630*CPI  . K 


RPR4RM.K  = 3PR04 . i<*l  E*!1 . S-RAMPf  • 


'05 , TRW ; -RA*!?{  .005,7 RMA+ 1 0 } 


The  RAMP  functions  are  used  to  "phase  in"  RMA  over  a 10  year  teriod  ano  to 
adjust  the  annuity  to  reflect  the  15  percent  reduction  in  the  multiplier 
until  the  time  at  which  the  officer  would  have  attained  30  YCS. 

Social  Security.  It  is  important  to  note  that  RMA  includes  a pro- 
vision to  reduce  the  amount  of  the  annuities  at  age  65  for  those  receiv- 
ing social  security  benefits.  The  reduction  would  be  equal  to  one  half 
of  the  social  security  payments  "attributable  to  military  service." 

The  model  does  not  incorporate  this  feature  at  all  and  thus  underesti- 
mates retirement  cost  savings  for  RMA. 


Separation  3osts 


Separation  payments  are  maoe  to  officers  in  three  categories:  RIFed 
captains  (R03R),  captains  involuntarily  separated  for  ncnse lection  ( R0 3 1 ) , 
and  invol untari ly  separated  majors.  Neither  of  the  two  retirement  sys- 
tems investigated  'n  this  resort  provided  any  payments  for  captains 
leaving  via  the  R03V  level.  Since  separation  payments  are  one-time  pay- 
ments it  is  not  actually  necessary  to  keep  track  of  a level.  Instead,  a 
rate  can  be  used  to  determine  the  number  of  payments  made  each  year. 

The  RI"eo  captain  rate  was  explained  in  Appendix  A.  The  costs  (whicn 
are  identical  under  ooth  systems'  are  explained  below. 


A 


SP03R.K  = SMOOTH  ( R I T . j’< , 1 ,•  "*5  ? R . < 

SRQ3R:  Total  Separation  -ayments 

R I = : RIr  Rate 


■<i  rec 


PS*: 


u e o a r 


'O/ment  ^cr  a RIFES  cat tain 


i a - 


1 


; r'  t\  . 


= SPRN*( 1+STEPi  H 


:)+STEP{Hl.K,15S5; 


.+S7EP'H1 


2026  • 


SPRN:  Separation  Pay  for  SPC3R  initially  (=  S'. 4 ,000) 

HI:  Step  Height  (approximately  .63,  to  comoensate  for  the 

five  percent  annual  inflation  rate) 


The  auxiliary  SP03I.K  was  used  in  an  analogous  fashion  for  costing 
captains  involuntarily  separated  with  10  cr  more  years  of  service.  The 
payment  for  these  officers  (under  both  systems)  was  $15,000. 

Involuntarily  separated  majors  were  accounted  for  through  the  use 
of  SP04I.K: 


A SP04I.K  = SPI4 . K*SM00TH( FRR4 . OK,  1 ) 

SP4I:  Separation  pay  for  0-4s  Invol untari aly  separated 

FRR4:  Forced  Retirement  Rate  for  0 -4 s (Recall  that  these 

officers,  in  actuality,  have  an  option  to  take  a defer- 
red annuity  as  do  those  in  SP03I , hence  the  "retire- 
ment rate") 

A SPI4.K  = 1 5000*1  S P.  K*(  1+STEP(  1 , TRMA) ) 

This  equation  doubles  the  separation  payment  from  $15,000  to  $30,000  at 
TIME  = TRMA.  The  ISP  auxiliary  serves  the  same  purpose  as  the  SPP. 
auxiliary  did  previously. 

S urrrna  ry 

All  these  costs  were  summed  to  give  a "total  system  cost"  (TSC). 
However,  this  should  not  be  interpreted  as  an  estimate  of  actual  personnel 
costs  since  many  major  elements  of  the  real  system  costs  have  been  totally 
omitted.  Only  those  costs  which  might  be  directly  effected  by  a new 
retirement  system  were  included. 
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appendix  c 


Model  Va 1 i da t i on 


APPENDIX  C 

Kocel  Val 1 cation 

Forrester  contends  that  the  judging  cT‘  validity  in  a systerr  dynamics 
mode!  is  largely  a subjective  process  (Ref  15:123).  Tne  confidence  in 
this  particular  model  rests  primarily  on  how  well  it  is  accepted  as  a 
represer.tati on  cr  tne  military  organization  end  tne  decision  mak'ng 
processes  within  the  system.  Confidence  in  the  moael  must  be  confirmed 
by  demonstration  that  the  model  can  generate  behavior  characteristic  of 
the  Air  Force  personnel  system  in  areas  relevant  to  the  problems  of 
alternative  retirement  programs.  Tne  model  should  show  the  direction 
and  relative  magnitude  of  major  changes  in  system  character! sti cs , sucn 
as  promotion  points  or  grade  levels,  due  to  exogenous  inputs  or  altera- 
tions in  policy. 

This  appendix  describes  the  processes  carried  through  to  establish 
the  behavioral  validity  of  the  simulation.  These  processes  can  be  con- 
sidered as  three  distinct  steps:  (1)  determining  that  the  conceptual 
model  faithfully  represents  the  structure  of  the  system,  (2)  insuring 
that  the  computer  program  represents  the  conceptual  model,  and  (3) 
establishing  confidence  that  the  model  is  sufficient  for  addressing  the 
problems  it  was  intended  to  address.  The  design  of  the  conceptual 
model  was  discussed  in  Chapters  II  through  IV  and  Appendix  A.  The 
second  and  third  steos  in  the  validation  sequence  are  examined  through 
an  equilibrium  analysis  and  sensitivity  testing  conducted  in  several 
test  cases. 
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The  comparison  of  the  conceptual  and  computer  mcce's  tan  be  *acili- 
tated  through  the  establishment  ;f  model  etui  librium.  Although  no 
behavior  is  exhibited  from  an  equilibrium  state,  it  provides  the  oase 
from  which  to  examine  behavior  caused  by  externa’  disturbances  or 
policy  changes.  Additionally,  the  establishment  of  equilibrium  serves 
as  the  first  test  of  the  internal  logic  of  the  model.  Next,  in  order 
to  examine  behavior,  four  test  cases  ./ere  developed  to  illustrate  the 
major  features  of  the  model  and  provide  comparisons  between  the  model 
and  the  actual  system.  Two  of  the  test  cases  involve  distrubances  from 
equilibrium  due  to  exogenous  incuts,  while  the  other  two  are  based  on 
internal  chances  in  policy  parameters.  For  each  of  tne  cases,  sensi- 
tivity of  model  behavior  is  tested  to  variations  in  selected  parameters. 


Appendix  A briefly  discussed  the  importance  of  equilibrium  during 
the  initial  investigation  of  system  behavior.  One  car,  selectively 
disturb  the  system  and  observe  the  isolated  system  '■esponse.  After  an 
understanding  of  basic  behavior  in  response  to  test  inputs  is  achieved, 
the  system  can  be  altered  under  nonequil ibrium  conditions,  and  rnucn  of 
the  oehavior  will  be  explainaole  through  tne  knowledge  gamed  from  pre- 
vious equilibrium  investigations. 

Equilibrium  in  tr.e  military  personnel  system  is  a state  in  whic.n 
all  active  duty  levs’?  remain  constant  over  time,  promotion  ccporturi ties 
anc  points  a~e  constant,  ana  accessions  are  perfectly  matched  vitn  a 
constant  force  attrition,  "he  soeci*i:  objectives  for  equilibrium  in 
this  study  were: 


* 


(1;  Grade  levels  must  be  proportions'  in  accoroance 
vs  i th  DO.r  HA  o re  os  ce  1 linos. 

(2)  A one  year  inventory  of  officers  selected  for 
promotion  is  maintained  for  each  c’-ade. 

(3)  Promotion  points  are  maintained  at  10  YOS  to  0-4, 

16  YCS  to  0-5,  and  22  YCS  to  0-6. 

(4)  Promotion  opportunities  are  maintained  at  .80 
to  0-4,  .70  to  0-5,  and  .5  to  0-6. 

(5)  The  equilibrium  accession  rate  is  reasonably  close 
to  recent  historic  rates. 

(6)  The  equilibrium  voluntary  separation  rates  are 
reasonably  close  tc  recent  historic  rates. 

(7)  The  equilibrium  values  for  average  year  of 
retirements  are  consistent  with  recent  historic 
values . 

The  analytical  determination  of  initial  conditions  that  will  cause 
the  model  to  run  in  equilibrium  is  tied  to  a few  basic  relationships. 
First,  the  model  logic  assures  that  the  promotion  opportunities  and  pro- 
motion points  will  be  constant  if  a one  year  inventory  of  officers 
selected  for  promotion  is  always  maintained  for  each  grade.  Secondly, 
the  annual  accession  rate  in  equilibrium  will  equal  the  total  annual 
outflow  of  the  system.  This  outflow  consists  of  residual  separations 
(RSR),  voluntary  separations  (VSR),  and  retirements.  Since  residual 
separations  (as  a percentage  of  force)  a^e  fixed  to  eoual  historical 
rates,  reasonable  values  for  the  fractional  voluntary  separation  rates 
and  average  year  of  retirements  should  result  in  the  required  accession 
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rate  for  system  equilibrium.  Thirdly,  promotion  rates  ’n  equilibrium 
are  equal  to  the  yearly  outflow  from  toe  next  grade,  After  this  outflow 
is  establishea,  toe  desired  annual  promotion  '•ate  is  determined,  which 
in  turn  specifies  the  level  of  selectees  for  a one  year  •’'nventory. 

These  relationships  indicate  that  a top  to  bottom  approach  should  be 
taken  for  equilibrium  initialization. 

One  must  first  decide  cn  what  size  force  is  to  be  put  into  equili- 
brium. The  TOPLINE  "D"  profile  (Re*  19)  was  used  for  this  study  for 
several  reasons.  First,  the  line  c"'*icer  strength  in  the  "Q"  profile 
(78,000)  roughly  aoproximates  the  oresent  force  level . Secondly,  the 
profile  was  developed  under  the  OOP  Ml  guidelines,  so  that  the  field 
grade  strengths  and  promotion  cpportunities/points  are  in  accordance 
with  the  mode1  objectives.  Thirdly,  a static  model  has  been  developed 
which  daces  the  "D"  profile  in  equilibrium.  Although  force  aggrega- 
tion and  the  concede  of  equilibrium  are  slight1/  different  in  TOPLINE, 
the  static  model  serveo  as  a valuable  check  against  the  equilibrium 
force  presented  nere.  Also,  desired  levels  for  lieutenants  end  captains 
we*’3  specified  in  tne  TOPLINE  profile,  even  though  DOPNA  daces  no 
official  ceiling  on  tnese  grades.  Corsecuently,  the  desired  ecui 1 ibri urn 


le/el  for  all  grades 
Ini tialization 
Figure  A-l) . It  is 
of  73,800  (TOPLINE  11 


was  drawn  directly  from  tne  TOPLINE  "0"  orcfile. 
for  equilibrium  ^s  started  with  tne  05  level  (see 
initialized  a:  tne  DOPMA  ceiling  -’or  a force  size 
0") . For  equilibrium,  the  annual  outflows  (RSR6, 


Rfw)  *rom  C5  must  be  equal  to  the  inflow  (PR5). 
is  to  establish  tne  residual  seoaratior.s  (RSR6) 
from  historical  ceta  IS),  which  v i 1 1 soeci 


The  ceneral  aoo-oach 
and  retirements  (R°.S) 
*'y  one  promotion  -ate 
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,CR5)  -ecui red  for  eouil ibrium.  F.SRS  will  si.moiy  be  the  histc-icel 
percentage  times  trie  ini t'.cl • ted  06  level.  To  determine  RR6,  toe  his- 
torical average  YOS  for  0-6  retirement  is  estimated  (approximately  28 
YDS).  Since  equilibrium  conditions  require  promotion  to  0-6  at  22  YOS, 
a six  year  delay  is  experienced  in  level  06.  Consequently,  roughly 
one  sixth  of  the  initialized  06  level  will  retire  annually  when  the 
system  is  in  steady  state.  The  sum  of  P.SR6  and  RRS  determines  the 
required  PR5,  which  in  turn  specifies  the  size  of  level  OSS  for  a 
one  year  inventory  cf  selectees  (OSS  must  be  slightly  large1-  than  PR5 
to  allow  for  residual  separations  (RSR5S),  again  determined  by  a histori- 
cal percentage).  Figure  A-l  shows  that  for  OSS  tc-  be  in  equilibrium, 

SR5  must  be  equal  tc  the  sum  of  FR5  and  RSR5S.  Therefore,  assuming 
a fractional  selection  rate  of  .5,  the  croup  of  0-5s  eligible  for 
selection  must  equal  twice  this  sum.  Recall  that  the  net  eligibles  are 
derived  by  reducing  the  appropriate  year  group  (OUTS)  by  average  volun- 
tary and  residual  separations.  Using  historic  data  for  tnese  separa- 
tions, the  size  cf  each  entering  year  group  is  determined  such  that 
after  attrition,  the  eligibles  are  equal  to  twice  the  sum  of  PR5  and 
RSR5S.  This  entering  year  group  size  will  be  used  to  initialize  the 
pipeline  vector  PIP5.  The  other  half  of  eligibles  determines  the 
annual  nonselection  rate  (NSR5)  into  level  05P.  For  equilibrium,  the 
retirement  rate  from  05P,  net  of  residual  separation,  must  equal  NSR5. 

The  historical  YOS  for  C-o  retirements  is  used  tc  determine  the  average 
delay  in  05P,  assuming  an  equilibrium  selection  point  of  15  YOS.  05P 
is  then  initialized  at  a size  that  will  eaucte  RR5  with  NSP.5.  The 
remainder  of  the  level  cf  0-5s  authorized  by  D0PMA  is  used  tc 
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initialize  level  05  (Figure  4-1).  Note  that  tne  total  outflow  from 
grade  0-5  ’'$  no*  equal  to  the  entering  year  -group  size  used  to  ini- 
tialize ?I?o.  This  entering  year  grouo  size  is  tne  required  orcmotion 
rate  to  0-5  (PR4),  and  thus  tne  entire  sequence  can  be  started  again. 

One  can  continue  to  work  through  the  system  until,  finally,  the  acces- 
sion rate  required  to  sustain  the  force  is  calculated. 

In  most  cases  historical  vciuntary  separations  were  not  conveniently 
aggregated  for  use  in  the  mooel , and  the  implied  rates  used  in  tne 
TOPLINE  static  model  were  substituted.  In  addition  to  initializing 
all  active  duty  levels,  most  rates  had  to  be  initialized  also  since  they 
we^e  used  in  SMOOTH  functions  within  the  model.  The  complete  list  of 
initialization  values  is  contained  in  Appendix  E with  tne  model  listing. 
The  resulting  equilibrium  profile  is  illustrated  in  Figure  C-1. 

i es t Casas 

The  attainment  of  equilibrium  provides  some  assurance  that  the 
general  formulation  of  the  computer  model  is  consistent  with  the  struc- 
ture of  the  conceptual  model.  However,  the  interaction  of  the  variables 
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with  any  -inlte  values  for  the  parameters) . Final1./,  there  ■'$  nc  way 
to  compare  moce;  behavior  to  the  real  system  w.nile  in  equilibrium. 
Consequently,  four  test  cases  are  presented  which  o’-strub  the  equilib- 
rium system  so  that  logic  and  interactions  can  be  examined,  sens* tiv* ty 
ana  Vs  is  performed,  and  ber.svcrsi  ccsnoarisons  made,  “he  first  two 
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cases  are  designed  as  force  ceiling  disturbances,  "be  total  desired 
officer  force  is  first  increased  by  5,000  over  a six  year  period,  and  in 
the  second  case  is  drawn  down  by  3,300  over  a five  year  scan.  The 
last  two  cases  are  designed  as  exogenous  disturbances  tc  the  voluntary 
separation  rates.  The  voluntary  separation  rates  are  continuously 
increased  by  20  percent  over  a ten  year  period,  and  then  decreased  by 
20  percent  over  a ten  year  span.  These  particular  test  cases  are  chosen 
to  illustrate  very  basic  behavior  in  the  system,  and  not  intended  tc 
impose  a major  crisis  from  which  the  system  can  not  recover.  Certainly 
the  model  should  be  exposed  to  many  ether  cases  with  varying  degrees 
of  "shock"  to  the  system,  even  to  the  point  of  policy  breakdown.  How- 
ever, time  constraints  held  this  study  to  the  four  cases  described 
above . 

The  first  runs  on  these  cases  were  made  with  parameters  set  at 
"reasonable"  values.  The  parameters  in  the  model  fall  into  three  broad 
categories:  (1)  Time-to-adjust  parameters  (TTAF,  TTA4,  TTA5,  TTA6'. , 

(2)  Information  celay  and  perception  lag  parameters,  and  (3)  Sensitivity 
of  attrition  response  to  career  expectations  and  military  pay.  These 
runs  were  made  tc  determine  the  plausibility  of  model  results.  Vari- 
aole  interactions  or  management  ool feies  which  were  imororerly  formu- 
lated showed  jp  in  results  whicr  were  clearly  unreasonable  or  illogical. 

After  eliminating  the  implausible  results  by  correcting  imorocer 
formulations,  a closer  examination  of  the  model  behavior  was  made. 

Ir.  particular,  it  was  necessary  to  investigate  the  similarity  between 
tne  model  and  the  system,  especially  in  terms  of  oroblem  symptoms.  In 
most  case:,  confidence  in  the  basic  motel  behavior  is  establisnec 


witnout  extensive  use  of  time  series  date  from  the  actual  system.  Fa  the 
it  is  bases  primarily  cn  the  much  greater  volume  of  available  descrip- 
tive knowledge  cf  real  system  behavior.  Althougn  most  behavior  is 
intuitive  when  isolated  and  inevitable  if  one  has  confidence  in  the 
formulations  of  the  individual  model  parts,  validation  will  not  be  com- 
plete until  proper  empirical  data  is  gathered  from  which  to  make  direct 
comparisons.  Unfortunately,  these  test  cases  were  not  designed  to 
reolicate  specific  patterns  of  available  date.  For  future  and  more 
complete  model  validation,  definite  trends  will  be  identified  in  the 
personnel  data,  and  the  model  will  be  used  to  reproduce  these  trends. 

As  system  behavior  was  examined  in  the  test  cases,  sensitivity 
analysis  was  performed  on  several  parameters  one  would  expect  to  have 
important  behavioral  implications.  In  particular,  the  resoonsi veness 
of  voluntary  separations  tc  military  wage  and  career  expectations  was 
evaluated  over  a wide  range  cf  values.  The  nature  of  system  behavior 
remained  very  consistent  over  these  values,  and  therefore  only  repre- 
sentative cases  will  be  presented.  The  time-to-adjust  grade/force 
parameters  were  tested  for  high  and  low  values,  and  these  results  will 
also  be  presented. 

Each  test  case  will  be  illustrated  under  three  hypotheses: 

Hypothesis  A:  Nonresponsiveness  of  voluntary  separa- 
tions to  either  career  expectations  or 
military  pay. 

Hypothesis  E:  Assumed  responsiveness  of  voluntary 

separations  to  career  expectations  but 
not  mi  1 i tary  pay. 
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Hypothesis  C:  Assumed  response veness  of  voluntary 

separations  to  both  career  expectations 
and  military  oay. 

The  levels  of  responsiveness  chosen  for  these  hyoctneses  are  repre- 
sentative of  the  ranges  evaluated.  After  each  case  is  presented  under 
each  hypothesis,  the  results  from  sensitivity  analysis  on  the  time-to- 
adjust  parameters  will  be  shown  under  Hypothesis  A.  The  reader  should 
refer  to  Table  C-I  for  guidelines  to  the  DYNAMO  output  interpretation. 

Force  Buildup,  Hypothesis  A.  The  force  buildup  represents  a 
managed  change  in  the  strength  goals  of  the  system.  The  desired  force 
strength  is  increased  by  5,000  over  a six  year  period,  beginning  in 
1935.  Figures  0-2  through  C-7  contain  selected  output  under  the  assump- 
tion of  no  feedback  between  voluntary  separations  and  military  wage  or 
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career  expectations.  Figure  C-2  shows  the  relationships  between  total 
force  size  (T)  and  desired  total  end  strengths  (5),  and  between  total 
force  attrition  (0)  and  the  accession  rate  (A).  End  strength  and  total 
force  size  are  ecual  until  1935,  at  which  time  the  desired  end  strength 
moves  up  by  increments  of  1.000  until  1391.  Total  force  size  lags 
slightly  behind  the  desired  end  strength  due  to  a time-to-adjust  fcrce 
factor.  Finally,  force  size  and  desired  end  strength  are  equal  in 
1393,-wnich  completes  the  cotal  force  buildup. 


- * tji  c r » 
- jL  z.  U- . 


OUTPUT  Interpretation  for  Test  Cases 


Plot 

Symbol 

Corresponding 
Mode'  Variable 

Definition 

I 

IF 

Total  Force 

E 

ES 

Desired  (Authorized)  End  Strength 

0 

OFLOW 

Total  Force  Attrition 

A 

A.R 

Accession  Rate 

I 2 

012 

Number  of  lieutenants 

3 

TO  3 

Total  active  duty  caoteins 

03S 

Captains  selected  for  promotion 

T04 

Total  active  duty  majors 

04S 

Majors  selected  for  promotion 

TO  5 

Total  active  duty  lieutenant 
colonels 

OSS 

Lieutenant  Colonels  selected  for 
promotion 

6 

06 

Active  duty  colonels 

V 

FVSR 

Fractional  voluntary  separation 
rate 

P 

PP 

Promotion  Point 

s 

FSR 

Promotion  Opportunity 

W 

MFMP 

Multiplier  from  Military  Wage 

Note : 

c= 

(1 ) Plot  symbols  should 
located  at  the  top 

(2)  Always  check  -cales 

be  identified  with  the  prone!"  scales, 
of  each  figure . 
when  comparing  two  figures. 
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point  (1989)  the  first  year  grouo  of  increased  accessions  has  reached 
tne  end-of-cbl igation  ooint,  and  thus  the  rise  in  separations.  A* 1 
six  year  groups  which  were  increased  curing  the  buildup  must  csss  this 
end-of-obl igation  point  before  the  attrition  ana  accession  rates  can 
fall  (this  occurs  in  1995).  From  this  point  accessions  are  tied  very 
closely  to  the  mildly  oscillating  attrition  rate. 

figure  C-3  shews  the  overall  effects  o*  the  buildup  on  grade  distrib- 
ution. This  figure  illustrates  sore  very  basic  system  behavior  which 
stems  from  the  fundamental  structure  of  the  military  personnel  system. 

The  closed  nature  of  the  system  coupled  with  the  specific  goals  placed 
on  the  bop  three  grades  results  in  a hierarchy  of  demand.  The  0-5 
level  is  the  highest  priority  deman der  and  receives  its  surely  from  the 
0-5s . The  0- 5s  then  place  demands  on  the  0-4$,  who  in  turn  use  the  0-3s 
as  their  supply.  The  0 - 3s , however,  cannot  draw  freely  from  the 
lieutenant  levels.  Tne  promotion  point  to  captain  is  fixed  in  the  short 
run,  and  the  promotion  opportunity  is  held  consistently  rign,  as  it 
must  be  for  incentive  purposes.  Major  adjustments  to  the  number  of 
captains  normally  occur  through  chances  in  the  accession  rate,  but  there 
is  a four  year  delay  before  these  corrections  influence  the  0-3  level. 

The  levels  of  captains  and  lieutenants  are  therefore  allowed  to  "float 


free"  and  acsoro  the  demands  of  the  upper  three  grade  levels.  One  of 
tne  c ’••"sry  objectives  of  personnel  management  is  to  supply  these  upper 


“ne  force  buildup  illustrates  these  p-incirles  ve-y  clearly.  n.efe**- 
ring  again  tc  Figure  C-3.  one  sees  that  the  demands  made  by  C-is.  0-5s, 
and  0- 5s  are  filled  at  the  expense  of  the  0-3  level.  The  system 
responds  with  an  increased  accession  rate,  evidenced  by  the  rise  in 
lieutenants,  but  it  is  four  years  before  these  accessions  ••each  tne  0-3 
level  and  finally  stop  the  decreasing  trend.  As  the  accession  rate 
steadies,  the  captain  and  lieutenant  levels  both  stabilize  at  values 
greater  than  initial  conditions.  The  force  buildup  was  accompl i shed 
without  creating  long  term  imbalances  between  captains  and  lieutenants, 
but  a ter.  year  transition  period  was  reouired. 

Figure  C-4  shows  how  the  force  buildup  affected  the  pools  of 
officers  selected  for  promotion  to  the  next  grade.  In  particular,  the 
level  of  selected  captains  falls  until  the  increased  year  c-oups  reach 
tne  selected  point  for  major  (5  YOS).  The  selected  captain  level  then 
builds  due  to  an  overall  increased  accession  rate,  and  eventually  oscil- 
lates with  the  same  periodicity  of  the  accession  rate,  only  nine  years 
delayed. 

The  change  in  promotion  parameters  for  captains  is  shown  in  Figure 
C-5.  The  initial  demand  placed  on  the  captains  resulted  in  earlier  pro- 
motion points  and  a brief  period  of  increased  promotion  opportunity. 

The  promotion  point  follows  the  same  trend  as  the  level  of  selected 
captains  (Figure  C-4).  As  this  level  is  replenished  through  accessions, 
the  promotion  point  climb,  and  oscillates  toward  a new  value  which 
is  higher  than  unde*-  tne  old  force  level.  This  behavior  is  a direct 
result  of  the  "sliding  scale"  grade  authorizations.  As  the  total  author- 
ized force  increases,  the  authorized  levels  of  0-4s,  0-Es,  anc  0-6s 
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Figure  C-2.  Force  Buildup  (Hypothesis  A),  Accessions  and  Total  Force 
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Figure  C-4.  Force  Buildup  (Hypothesis  A),  Inventories  of  Selected  Officers 
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t.ne  assumption  teat  changes  ir.  promotion  r-a^ami  ;=rs  affect  tee  volur.- 
ta ry  seoaracion  race:.  Figures  C-S  througr,  C-12  show  subtle  but 
plausible  differences  ~rcm  the  previous  set  of  results,  hete  in  Figure 
C-S  that  che  accession  rate  during  and  immediately  after  tne  buildup 
is  not  as  great  as  before.  A portion  of  the  buildup  has  been  accom- 
plished through  a decreased  voluntary  separation  rate.  Figure  C-ll 
through  C-13  shows  the:  as  the  promotion  parameters  improve  curing  the 
buildup,  che  fractional  separation  rates  (V)  decrease;  thus  there  is 
a decrease  in  the  attrition  and  accession  rates.  Figure  C-9  shows 
that  the  grade  distributions  remain  basically  the  sane  as  before. 

The  particular  voluntary  separation  sensitivity  used  for  captains 
in  this  simulation  resulted  in  about  an  eight  percent  decrease  in  separ- 
ations due  tc  a one-half  year  decrease  in  promotion  point.  The  sane 
basic  behavior  was  exhibited  using  both  weaker  and  stronger  responsive- 
ness. However,  as  the  responsiveness  became  stronger,  the  amplitude 
in  oscillatory  behavior  for  promotion  points  became  greater,  and  the 
periodicity  shorter. 
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Force  3uiiduo,  Hypothesis  C.  The  third  force  buildup  simulation 
includes  the  assumption  of  respons i veress  between  voluntary  separations 
and  military  wage,  -igures  C-14  through  C-19  show  that  the  results  are 
almost  identical  to  the  last  simulation  (Hypothesis  3),  primarily 
because  the  changes  in  overall  retention  (as  a percentage  of  total 
force)  were  too  small  to  trigger  much  change  in  the  military  wage. 

The  multipliers  from  military  wage  (W)  on  Figures  C-17  and  C-18  do 
decrease  late  in  the  simulation,  indicating  an  increase  in  military  wag 
due  to  increased  fractional  voluntary  separation  rates  (V). 

The  basic  system  behavior  in  all  toe  force  buildup  simulations 
was  caused  by  the  'nierarchial  demand  nature  of  the  system  and  by  acces- 
sion "humps"  moving  through  the  structure.  The  demonstrated  behavior 
should  be  comparable  to  she  actual  system  on  these  points  alone;  how- 
ever, validation  on  this  test  case  will  not  be  comolets  until  appro- 
priate data  is  gathered  for  comparison. 
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"nrce  j-awdovr,  H •••:•:  tr,es~'s  £.  Tne  force  drawdown  was  accompl  i sr<ed 
•in  a fashion  similar  tc  the  buildup.  The  oes'rec  arc  strength  (E;  is 
craauaily  decreased  by  3,800  eve**  c five  year  span.  The  first  simula- 
f'or  is  rur  unde-  the  assumption  cf  no  responsiveness  ir.  voluntary 
separations  to  either  career  expectations  or  military  wage.  Figure  C -20 
shows  that  the  accession  rate  (A)  is  reduced  below  attrition  in  order 
tc  reduce  the  total  force  size.  The  drawdown  procuces  five  reduced  year 
groups  which  must  pass  the  end-cf-ini tial -obligati on  point  before 
attrition  (0)  will  stop  decreasing.  Total  force  size  (T)  and  desired 
end  strength  finally  meet  at  year  1993. 

Figure  C-21  illustrates  the  effects  of  the  drawdown  on  grade  dis- 
tribution. The  decrease  ir.  demand  from  the  top  three  grades  results  in 
an  initial  buildup  ir.  captains.  Lieutenants  are  simultaneously 
decreased  through  the  decreased  accession  rate.  Or.ce  demand  from  above 
stabilizes  and  reduced  accessions  reach  the  four  year  point,  the  number 
of  captains  begins  to  decrease.  After  a ten  year  transition,  the  num- 
bers of  captains  and  lieutenants  are  below  the  initial  values.  There- 
fore, as  in  the  force  buildup,  the  relative  balance  between  these  levels 
has  been  maintained. 

Figure  C-22  shows  that  all  inventories  of  selected  officers 
increase  during 'the  drawdown.  The  level  of  selected  0-5$  increases  by 
an  amount  equal  to  the  reduction  in  authorized  Q-6s.  The  selected  0 -4s 
increase  by  an  amount  equal  to  the  reduction  in  authorized  0-6s  and 
0-5s,  and  finally,  the  selected  0-3s  increase  by  an  amount  eoual  to  the 
total  reduction  in  the  top  three  grades.  As  the  new  demands  after 
drawdown  stabilize,  the  inventories  fall  to  levels  generally  below 


their  initial  values.  This  indicates  that  although  demand  is  reduced 
for  each  grace  during  the  drawdown,  it  eventually  becomes  greater  at 
the  new  reduced  force  sice. 

All  promotion  points  (Figures  C-23  through  C-25)  rise  during  the 
period  of  reduced  demand  for  each  grade.  The  promotion  ooints  finally 
dampen  to  values  which  are  less  than  under  the  larger  force.  The 
"sliding  scale"  principle  is  responsible  for  a less  than  oropcrtionate 
decrease  in  the  top  three  grades,  resulting  in  better  career  progres- 
sion for  the  reduced  force. 
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Figure  C-20.  Force  Drawdown  (Hypothesis  A),  Accessions  and  Total  Force 
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Figure  C-22.  Force  Drawdown  (Hypothesis  A),  Inventories  of  Selected  Officers 
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Figure  C-23.  Force  Drawdown  (Hypothesis  A),  0-3  Promotion  Parameters 
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Figure  C-25.  Force  Drawdown  (Hypothesis  A),  0-5  Promotion  Parameters 
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Figure  C-27.  Force  Drawdown  (Hypothesis  B),  Grade  Distribution 
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Figure  C- 23 . Force  Drawdown  (Hypothesis  3),  Inventories  o*  Selected  Officers 
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Figure  C-29.  Force  Drawdown  (Hypothesis  B),  0-3  Promotion  Parameters 
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Figure  C-30.  Force  Drawdown  (Hypothesis  3),  G-4  Pro.TOtion  Par3rete 
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Figure  C-31 . Force  Drawdown  (Hypothesis  B),  0-5  Promotion  Parameters 
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he  drawdown  is  next  simulated  with 


an  additional  feedback  between  voluntary  separations  and  military  pay. 
Changes  in  the  accession  rate,  grade  distribution,  and  behavior  of 
officer  selectee  inventories  are  minor  (Figure  C- 32  through  C-24).  In 
Figures  C-35  through  C-37  the  increase  in  multipliers  from  military  Day 
(W)  signify  decreases  in  the  ratio  of  the  military  wage  index  to  the 
civilian  wage  index.  The  military  wage  has  been  lowered  in  response  to 
the  decreasing  trends  in  voluntary  separations  (V).  The  military  wage 
response  does  not  dampen  the  oscillatory  behavior  in  fractional  volun- 
tary separation  rates,  but  rather  shifts  the  oscillations  higher  toward 
the  desired  fractional  values  (compare  Figures  C-29  and  C-35). 

As  with  the  force  buildup,  the  basic  system  behavior  in  the  draw- 
downs is  generated  by  the  hierarchy  of  demand  and  reduced  year  grouDS 
transversing  the  system.  The  consistency  in  opposite  behavior  between 
the  buildup  and  drawdown  reinforces  confidence  in  internal  model  logic. 
For  the  case  of  force  drawdown,  data  was  available  from  which  to  comoare 
system  and  model  behavior.  Table  C-II  shows  officer  end  strengths  by 
grade  during  a gradual  force  drawdown  between  1975  and  1977  (Ref  1:250). 
As  indicated,  the  percentage  reduction  in  the  top  three  grades  is 
generally  less  than  the  percentage  decrease  in  total  force  (sliding 
scale  principle).  Tne  number  of  captains,  however,  builds  during  the 
reduction,  and  the  number  or  lieutenants  decreases  by  a greater  per- 
centage than  total  force  reduction.  All  of  this  behavior  is  closely 
reproduced  in  the  drawdowns  simulated  with  tne  model. 
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Figure  C-36.  Force  Drawdown  (Hyootnssis  C),  0-4  Promotion  Parameters 
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Figure  C-37.  Force  Drawdown  (Hypothesis  C),  0-5  Promotion  Parameters 
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Decreased  Retention,  Hypothesis  A.  This  tes c case  was  developed  to 
investigate  system  behavior  during  a period  of  decreased  retention.  The 
system  is  externally  cisturbed  by  gradually  increasing  all  fractional 
voluntary  separation  rates  by  20  percent  over  a 10  year  ceriod  (1981- 
1991).  The  results  of  this  test  under  the  assumption  of  no  responsive- 
ness in  voluntary  separations  to  either  career  expectations  or  military 
pay  are  shown  in  Figures  C-38  through  C -42 . Figure  C- 38  shews  the 
increasing  total  force  attrition  rate  (0)  matched  closely  by  an  increas- 
ing accession  rate  (A).  The  attrition  and  accession  rates  continue  to 
increase  for  four  yea-s  beyond  1991  due  to  the  initial  obligation  of 
lieutenants.  This  overshoot  sets  up  mild  oscillation  in  the  accession 
rate.  Note  that  total  force  (T)  is  maintained  on  the  desired  end 
strength  (E). 

The  effects  on  grade  distribution  are  shown  in  Figure  C-32.  The 
increased  accession  rate  more  than  compensates  for  the  decrease  in  lieutenant 
retention,  and  therefore  the  number  of  lieutenants  increases.  The 
captains,  on  the  other  hand,  have  a greater  de.ma.nd  placed  on  them  since 
attrition  in  the  top  three  grades  has  increased.  Attrition  from  the 
captains  has  also  increased;  therefore,  the  number  of  captains  is  re- 
duced. The  top  three  graces  meet  tneir  requi regents  as  usual. 

Figures  C-40  illustrates  the  change  in  promotion  parameters  for 
captains.  The  decreased  number  of  captains  coupled  with  the  increased 
demand  'or  captains  results  in  substantial ly  earlier  promotion  points 
(?)  and  eventually  (1994)  tetter  promotion  opportunity  (S).  The  cycling 
oremotion  coint  and  opportunity  finally  darr.cen  to  values  wnic'n  of*er 
better  career  expectations  for  cactains.  Similar  Penavior  *or  majors 
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Figure  C-35,  Decreased  Retention  (Hypotheses  A),  Grace  Distrloutlor 


Figure  C-40.  Decreased  Retention  (Hypothesis  A),  0-3  Promotion  Parameters 
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gure  C-41.  Decreases  Retention  (Hypothesis  A),  0-4  Promotion  Parameters 
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Figure  C-42.  Decreased  Retention  (Hypothesis  A),  0-5  Promotion  Faranveters 
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decreased  retention,  the  voluntary  seoaration  rates  are  assumed  to  respond 
to  the  changes  in  promotion  parameters.  In  the  previous  simulation 


(Hypothesis  A),  it  was  shown  that  decreased  retention  results  in  better 
career  expectations  for  all  grades.  Figure  C-43  shows  that  when  volun- 
tary separations  respond  to  these  better  career  expectations,  the  average 
total  force  attrition  is  less,  although  it  cycles  more  sharply  (compare 
Figure  C-38  with  C-43).  The  magnitude  of  increase  in  lieutenants  and 
decrease  in  captains  is  reduced  due  to  the  better  retention  (Figure  C-44) . 

Figures  C-45  through  C-47  show  the  response  of  fractional  volun- 
tary separation  rates  (V)  to  the  changes  in  promotion  parameters  (P,S). 
When  compared  to  the  previous  simulation,  the  cromotion  point  oscilla- 
tions are  less  dampened  and  shifted  to  higher  values.  As  decreases  in 
premotion  points  occur,  the  fractional  separation  rates  also  decrease 
(slightly  lagged).  This  results  in  larger  groups  being  considered  for 
promotion,  and  thus  the  quicker  change  in  direction  for  promotion  points. 
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Decreased  Retention,  Hypothesis  C.  The  third  simulation  for  decreased 
retention  ados  the  final  assumption  of  a relationship  between  voluntary 
separations  and  military  wage.  Figure  C-48  shows  decreasing  attrition 
due  to  increases  in  military  wage.  The  alteration  of  grade  distribution 
(Figure  C-49)  becomes  less  severe  as  the  accession  rate  returns  to  its 
initial  value.  Figures  C-50  through  C-52  show  that  the  increasing 
military  wage  (represented  by  a decreasing  multipliers  from  military  wage 
(W)  drives  fractional  voluntary  separation  rates  (V)  back  toward  their 
initial  values.  Consequently,  promotion  points  also  oscillate  upward 
toward  their  initial  values.  Thus  military  wage  has  been  used  to  counter 
the  external  changes  in  retention.  Under  this  assumed  relationship 
between  voluntary  separations  and  military  wage,  this  policy  resulted 
in  a higher  total  system  cost,  but  a better  force  profile  was  achieved. 


CrLCW=0  A.= =4 


O > 3 


< c; 


193  C 


1993.0 


2 C 3 S .0 


201S  .C 


?02ft .; 

Figure  C-48. 


DOT 

C 0 • 

3 0 r t 

4C. ODCT 

30  .03 jT 

S 0 . 3 0 

C T 7 Z 

cor 

*▼ 

< • 

r>  * e>  — 
w w u • 

**  . 2 C C T 

7 . ROOT 

".30 

CT  5 A 

_ **i  — 

— 

w 

m « * 

- V -J 

0 

• 

4 

% 

• 9 

• r.  f j — 

0 

• 

• 

• 

> * 

TE.OA 

0 

• 

• 

• 

T • 

te,ca 

AO 

• 

• 

T 

1 • 

’ ^ 

• 

0 

• 

T • 

TE»  OA 

• 

0 

• 

i i 

T E , 0 A 

• 

0 . 

• 

i • 

TE,OA 

• 

. 0 

• 

r. 

TE,OA 

• 

. 0 

• 

r. 

TE,  OA 

» • • • 

- - - 

— «.  • 

TEt  9 A 

• 

• 

OA 

T 

• • 

T ? 

« 

» 

• 

OA  T . 

TE 

• 

• 

• 

0 T. 

TE,  OA 

• 

• 

• 

OA  T. 

TE 

• 

• 

t 

0 T. 

TE*  OA 

• 

• 

• 

0 T . 

TE,CA 

• 

• 

• 

C T. 

TE,  OA 

• 

• 

0. 

r . 

TE,  OA 

• 

. 0 

• 

T . 

T E,  Oft 

• • • 

- - 

TE,  OA 

• 

. 0 

♦ 

T. 

TE,  OA 

« 

AO  ‘ 

• 

T . 

TE 

• 

AO 

• 

r. 

TE 

• 

. 0 

« 

1 • 

TE,  OA 

• 

. 0 

• 

T . 

TE,  OA 

• 

. 0 

• 

T . 

TE,  OA 

• 

. OA 

• 

r. 

TE 

• 

. 0 

• 

T . 

TE,  OA 

• 

. 0 

* 

r . 

T E , 0 A 

• • — 

----  - , - 0 - - • 

- - , - 

- - - - -r. 

TE,  OA 

• 

. 0 

• 

r . 

TE,  CA 

• 

. 0 

• 

T . 

TE , CA 

• 

. 0 

• 

T. 

TE,  OA 

• 

. 0 

t 

r . 

TE,  OA 

t 

. 0 

• 

r . 

T E,  Oft 

• 

. 0 

• 

r . 

T E,  Oft 

• 

. 0 

• 

T. 

TE,  OA 

• 

. 0 

• 

r . 

TE,  OA 

• 

. 0 

• 

r . 

TE,  OA 

t • • • 

• * • 

• • - * 

- - , - - 

- — — — | 4 

TE,  OA 

• 

0 

• 

T. 

TE,  OA 

• 

0. 

♦ 

T. 

T E , 0 A 

« 

0 . 

• 

T . 

TE,  OA 

• 

0 

« 

r . 

TE,  OA 

• 

0 

• 

T. 

T E , 0 A 

• 

0 

• 

r . 

TE,  OA 

• 

0 

t 

r . 

TE,  OA 

• 

c 

• 

r . 

TE,  OA 

• 

c 

• 

T • 

TE,OA 

» • • • 

• • — 

- • - • 

- c - - - 

— — — — — r * 

Tf.  OA 

Decreased  Retention  (Hypothesis  C),  Accession  and  Attrition  Rates 

221 


i 


012=2  T03  = 3 

If 

o 

»- 

4 

7 05  = 5 

06=6 

i3.ocrr 

15  . 

0 00  T 

2 0 . 0 J 0 T 

25 . 0C0T 

30. COOT  27 

0 CTT 

5 9 

30CT 

10.030T 

15  .COOT 

20.D0CT  55 

1973.:  . - - - - 

- -5 

-4  - - - 

- - - .5-  3 - 

• 

5 

• 

4 

.5  3 

• 

2 

V 

5 

9 

4 

.5  3 

• 

2 

• 

6 

9 

4 

.5  3 

• 

2 

• 

6 

9 

4 

.5  3 

• 

2 

• 

5 

9 

4 

.5  3 

4 

2 

• 

5 

9 

4 

.5  3 

4 

2 

• 

5 

9 

4 

.53 

0 

2 

• 

6 

9 

4 

.53 

t 

2 

t 

5 

9 

4 

.3 

• 

2 . 35 

1933.0.  - - - - 

- -o 

-4-  - - 

- - - ,3-  - - 

- - 2 - - . 35 

9 

0 

9 

4 

35 

• 

2 

4 

5 

9 

4 

35 

• 

2 

• 

5 

9 

4 

3 .5 

4 

2 

* 

5 

9 

4 

3.5 

4 

2 

• 

5 

• 

4 

3.5 

4 

2 

6 

• 

4 

3.5 

9 

2 . 

• 

6 

• 

4 

3.5 

4 

2 

• 

5 

• 

4 

3.5 

9 

2 

• 

5 

« 

4 

35 

• 

2 

199  3 .0  . - - - - 

• -5 

- 

- - - 35-  - - 

■”  * • **  ” 

- * -2-  - . 

• 

5 

• 

4 

.3 

• 

2 . 35 

• 

0 

9 

4 

.3 

• 

2 . 35 

• 

o 

9 

4 

.3 

• 

2 . 35 

• 

5 

9 

4 

,3 

• 

2 . 35 

• 

5 

% 

4 

.3 

4 

2 . 35 

• 

5 

• 

4 

.3 

9 

2 . 35 

• 

5 

9 

4 

,3 

4 

2 . 35 

• 

6 

• 

u 

.3 

4 

2 . 35 

« 

6 

• 

4 

.3 

4 

2 . 35 

20  3 3 .C  . - - - - 

• • t> 

- . 

• «♦  • — • 

- - - .3-  - - 

- - 2 - - . 35 

• 

r> 

* 

*4 

• w 

• 

2 . 35 

• 

r> 

• 

4 

.3 

• 

2 . 35 

• 

6 

9 

4 

.3 

• 

2 . 35 

«* 

5 

9 

4 

.3 

• 

2 . 35 

* 

F> 

9 

4 

.3 

e 

2 . 35 

• 

6 

* 

U 

.3 

4 

2 . 35 

9 

5 

• 

4 

.3 

• 

2 . 35 

• 

6 

• 

4 

.3 

• 

2 . 35 

• 

■j 

• 

4 

.3 

• 

2 . 35 

2013.0.  - - - - 

• -o 

- - 

- - - .3-  - - 

- - 2 - - . 35 

• 

5 

• 

4 

.3 

• 

2 . 35 

• 

5 

• 

4 

.3 

4 

2 . 35 

9 

0 

• 

4 

.53 

• 

2 

9 

6 

• 

4 

.53 

• 

2 

• 

• 

4 

.53 

• 

2 

• 

o 

• 

•> 

.53 

• 

2 

• 

5 

• 

4 

. 53 

• 

2 • 

• 

5 

• 

4 

.53 

• 

2 

• 

5 

• 

Ui 

• 5 j 

• 

5 

2023.3.  - - - - 

• -6 

■ u **  — *• 

- - - .53-- 

“ * 1 * * 

Decreased  Retention  (Hypothesis  C),  Grade  Distribution 


Figure  C-4S. 


r/)  a 


F VS94=  / •=•  3 = S 


r ^ 3 4 r W PC  4 =p 


9.* 


004 


.ft  C 3 


ift. 1 

197ft  .0 


05 


193  3,0 


1993.0 


2003.0 


201  ft  .0 


1 C . 0 C 0 A 
.7  00 


10 .5  00A 
.300 
15.700 


11.3304 
.900 
15 , 9C  0 


11 . 
1. 
15 . 


S 

3 

S 

S 

s 

s 

s 

s 

s 


s 

s 

s 

s 

s 

s 

s 

S 3 

s 


s=> 

s 

s 

s 

s 

s 


s 

s 

s 

s 

s 

s 

s 

s 

<; 

. C- . 


s 

s 


p 

o 


Cl 

3 


V 

V 

V 

P V 

V 

- - V 

V 

V 
V 

V p 


P V 
V 
V 
V 


p 

? 

p 

p 

p 

p 

p 


5 3 9. 
900 
10  3 

w 

4 

W 

N 

W 

4 

w 

w 

w 

H 

W 


Fipjre  C-31.  Decreased  Retention  (Hypothesis 


') . 0* 


Promotion  Parameter^ 





1 


■vs?f=v 


: i c 


■O-  - V 


cri-  - o 


1 


6 . <5  n 3 i 

5 . 5 C G - 

9 . C C C 4 

9 . 5 0 C A 

1 0 . S c C ft  V 

• 223 

• 4 0 c 

• 5 0 2 

• o 0 0 

1 . D 2 0 $ W 

"*  4 ■ .«*  * 

v.  4 • 4 l C 

2 1 . 5 C C 

? 1 C 3 (1 

£ • • 0 «.  w 

22  . c :c 

2 2.  22  0 P 

1975. C.  V 

. - - 5 - 

- - - w 

. V 

• 

c 

• 

r 

tj 

. V 

• 

3 

• 

p 

. V 

• 

3 

• 

p 

w 

• 

V 

c 

• 

«p 

<f 

• 

V 

c 

• 

.p 

w 

• 

.V 

3 

• 

.p 

w 

• 

• 

V F 

• 

.p 

w 

• 

• 

c 

V 

,p 

* 

• 

• 

c 

V 

.p 

w 

195.5.  C.  - 

- - -C- 

- - . - -V- 

- - - 4 

• 

• 

c 

• 

V P 

W 

• 

• 

$ 

• 

V. 

Vi  V» 

• 

• 

c 

• 

P . V 

H 

• 

• 

3 

• 

P . V 

V 

• 

• 

c 

• 

P . V 

w 

* 

• 

5: 

• 

P . V 

4 

• 

3 

, p 

. V 

K. 

• 

• 

3 

. p 

.V 

V. 

• 

• 

s 

p . 

V 

w « 

1996  .C  . - 

. «.  -C  . 

- - -<i.  s° 

• 

• 

P s 

• 

V . 

K. 

• 

. P 

• 

V . 

4. 

• 

p , 

c 

• 

V . 

W » 

• 

P 

$ 

• 

V . 

rf. 

• 

D , 

3 

• 

V . 

W. 

• 

• P 

s 

• 

V . 

4 • 

• 

• 

P F 

• 

V . 

W. 

• 

• 

$ 

p . 

V . 

W . 

• 

• 

C 

. p 

V . 

w . 

2003. C.  - 

. - -3 - 

-p.  -V-.-  - - - 

- - w . 

• 

• 

c 

• 

VP. 

w . 

• 

« 

c 

• 

V . p 

Vi  . 

4 

« 

c 

« 

V . ° 

K . 

• 

• 

c 

• 

V . P 

w . 

• 

• 

3 

• 

V . P 

H . 

• 

• 

c 

• 

VP  . 

W . 

• 

• 

c 

• 

P V 

K . 

• 

• 

c 

. p 

V 

H . 

• 

• 

c 

p , 

V 

W . 

2 C 1 6 . ‘ . - 

- -rp 

...... 

- - W . 

• 

• 

p ? 

< 

V 

w . 

• 

• 

p ? 

• 

V 

w . 

• 

• 

P 5 

• 

V 

H . 

• 

• 

p F 

• 

V 

W . 

• 

• 

PF 

• 

V 

W . 

• 

• 

<: 

• 

V 

H . SP 

• 

• 

s 

0 

V 

W . 

• 

• 

C 

p , 

V 

W . 

Figure  C -52 . Decreased  Retention  (Hypothesis  C),  0-5  Promotion  Parameters 

225 


Increased  3eten-icn,  All  Hypotheses.  These  simulations  were  made 
based  on  increased  total  retention  “or  each  of  the  hypotheses,  all 
fractional  "oluntary  separation  rates  were  cecreased  by  20  percent  ever 
a 10  year  period  (1381-1391).  The  first  simulation  is  made  unde'-  the 
assumption  of  no  relation  between  retention  and  career  expectations  or 
military  wage  (Hypothesis  A).  The  results  are  shown  in  Figures  C-53 
through  C-57.  The  second  simulation  (Hypothesis  3)  assumes  a responsive 
ness  in  voluntary  separations  to  career  expectations  (Figures  C-58 
through  C-62).  For  the  third  simulation  (Hypothesis  C)  an  assumed  rela- 
tionship between  voluntary  separations  and  military  wage  is  added 
(Figures  C-53  through  C-57).  The  behavior  from  all  three  simulations 
is  analogous  in  nature  but  opposite  in  direction  when  compared  to  the 
previous  decreased  retention  simulations. 
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Sensitivity  on  ~.e- so -Adjust  Parameters.  Ail 

presen  tea  earlier  were  based  on  fairly  low  time-to-adjust  force/grade 
parameters : 

~TAf  = .3  year  (Time-to-adjust  Total  Force) 

TT.A4  = .3  year  (Time-tc-adjust  0-4s) 

TTA5  = .2  year  (Time-to-adjust  0-5s) 

TTAo  = .1  year  (Time-to-adjust  0-6s} 

A sensitivity  analysis  was  conducted  on  these  parameters  to  insure  that 
the  basic  system  behavior  would  not  be  altered  significantly  when  the 
parameters  were  increased. 

Each  test  case  under  Hypothesis  A was  simulated  with  the  above 
parameters  set  to  cne  year.  All  basic  behavior  remained  consistent 
with  the  previous  simulations,  and  any  chances  in  magnitude  were  minor. 
The  most  observable  changes  occurred  from  the  TTAF  parameter,  as  shewn 
in  Figures  C-53  through  C-71 . During  the  force  buildup  (Figure  C-58) , 
t.ne  total  force  (T)  lagged  further  behind  the  desired  end  strength  (com- 
pare with  Figure  3-2),  and  total  force  did  not  meet  end  strength  (E) 
until  several  years  later.  Figure  C-S9  shows  similar  behavior  during 
f-e  fer ce  drawdown  (compa'e  with  Figure  C- 20).  In  both  cases,  the 
accession  rate  moves  more  smoothly  than  before  in  response  to  changes 
in  attrition. 

Figures  C-7G  and  C-71  show  that  during  changes  in  retention,  the 
accession  rate  (A)  lags,  then  overshoots  the  attrition  rate  (0), 
resulting  in  a total  force  (T)  which  mildly  oscillates  about  the  desired 
end  strength  (E).  These  minor  changes  in  behavior  were  .not  considered 
significant  in  terms  of  total  system  pe1'  formarce. 
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RMA  Analysis  Output 

This  chapter  contains  she  complete  DYNAMO  output  which  was  sum- 
marized in  Chapter  V.  The  order  in  which  the  output  appears  here 
parallels  the  presentation  in  Chapter  V.  Refer  to  Table  C-I  in 
Appendix  C for  an  explanation  of  plot  symbols.  Table  D-I  below  ex- 
plains the  print  symbols  used  in  this  appendix. 

TABLE  D-I 

Symbol  Definitions 

Symbol  Definition 

RC  Recruitment  Costs 

TRNC  Training  Costs 

TADP  Total  Active  Duty  Pay 

TOTAL  Total  Accession  Costs  (RCnTRNC+Precoimi ssioning  Costs  j 

TRP  Total  Retirement  Payments 

! 

TSP  Total  Separation  Payments 

DFDP  Deferred  Annuities 

TCS  Total  System  Costs 

' TOTRET  Total  Number  of  Retirees 

I I 

Discounted  Total  System  Costs  I 
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Figure  0-20.  RMA  Grade  Distribution,  Strong  Intended  Response,  Assumed 
Military  Pay  Feedback 
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Figure  D-21.  RMA  0-3  Promotion  Parameters,  Strong  Intended  Response, 
Assumed  Military  Pay  Feedback 
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Figure  D-23.  RM4  Grade  Distribution,  Reverse  Intended  Response,  Assumed 
Military  Ray  Feedback 
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Figure  D-24.  RMA  0-3  Promotion  Parameters,  Reverse  Intended  Response,  Assumed 
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California.  Arter  cracuaiing  from  Sc-rra  Kign  Su-ool  in  San  Kate o,  ne 
ordered  the  Uni  tec  States  Air  Fc^ce  Acaaemy,  graduating  in  1 56  9 . he 
completed  pilot  training  at  Reese  Air  force  Base,  "exas  arc  was 
assigned  to  the  9tn  Special  Ooerations  Squacrcn  at  DaNanc  Air  Base, 

South  Viet  Nam.  In  1972  he  returned  to  Reese  Ai**  Fo^ce  Base  as  an 
instructor  pilot  in  the  T- 37  aircraft.  In  1576  he  entered  the  Air  Force 
Institute  of  Technology  as  a candidate  for  Master  ox  Science  in  Operations 
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Numerous  proposals  for  restructuring  the  military  retirement  system  have  j 

beer  p-ompted  by  increasing  concern  ever  the  growth  cf  personnel  costs.  In 
particular,  the  Retirement  Modernization  Act,  now  before  Congress,  nas  gene- 
rated a considerable  amount  of  controversy  ever  its  provisions  for  reducing 
the  size  cf  benefits  for  20  year  retirees.  When  future  costs  ere  used  as  a 
measure  cf  effectiveness  for  alternative  retirement  programs,  a problem  arises  j 
because  cf  the  interactions  between  the  retirement  system  and  the  personnel 
svsterr.  Chances  in  retirement  bsne^ts  can  induce  sic n lfice~t  changes  in j 
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retention  patterns,  witn  serious  cost  implications.  This  report  develops 
a dynamic  model  of  tne  Air  Force  officer  cersonne:  system  suitable  *‘or  analyzing 
the  lone  range  effects  of  alternative  retirement  programs.  The  cost  impacts 
of  hypothesized  changes  in  retention  indicate  that  any  savings  in  retirement 
costs  may  not  be  large  enough  to  effect  a net  reauction  in  total  system  costs. 
Furthermore,  if  unanticipated  changes  in  retention  in  the  lower  grades  should 
develop,  the  increased  turnover  costs  could  completely  swanD  any  savings  in 
retirement  costs. 


